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HIGH-VOLTAGE LAMPS. 
There is no more important factor affecting the commercial success 


of the electric light than the incandescent lamp itself, and notwith~ 
standing its extremely low efficiency, less advancement toward its 
perfection has been made since its early introduction than in any 
other element in the systems employed. The obvious advantages 
possessed by a lamp of increased efficiency and high voltage have 
been well recognized, and although the efforts put forth to attain these 
ends have been many and Costly, the results have hitherto remained 
more or less unsatisfactory. The increased efficiency attained has 
been mostly at the expense of the life of the lamp, whereas the higher 
voltage lamps more recently introduced have sacrificed efficiency. 
It is somewhat surprising that the 115-volt, 16-cp lamp, which is 
probably the most difficult to manufacture of the various low-voltage 
lamps now in the market, still remains with us the practical standard. 
In England, however, eight candle-power is the recognized standard, 
owing to the greater proportion of this size in use, and this fact has 
no doubt materially aided the English manufacturers in the produc- 
tion ofa successful 230-volt, 16-cp lamp. The paper which Mr, Adden- 
brooke presented before a recent meeting of the Institution of 
Electrical Engineers carefully considers the advantages to be gained 
by the employment {of high-voltage lamps, and also gives a good 
account of the success thus far achieved in English practice. 
With the yse of 220 volts it is found that the percentage variation in 
voltage may be greatly diminished, thus overcoming one of the 
greatest detriments to the life of high-efficiency lamps. Too much 
attention is being paid to the life of lamps at the present time, with 
the result that they are used much below their proper voltage. 
The paper which Mr. Hering presented several years ago before the 
American Institute of Electrical Engineers on the smashing point 
of incandescent lamps seems to have remained but partially appre- 
ciated even up tothe present day. The life of a lamp is an unim- 
portant factor when compared with its efficiency, and 200 or 300 
hours can well be sacrificed if by doing so their efficiency is con- 
siderably increased. It is for this reason that central stations should 
to maintain the 
that 


This means of course that the lamps will occasionally go above the 


not aim normal voltage the maximum, but 


to so regulate the normal voltage is the average. 
normal and therefore be run at the expense of a reduced life. By 
doubling up the voltage on the present systems the mains will be 
raised to twice their capacity even if we assume that the lamps have 
but one half their present efficiency and the area, which could be 
supplied with still better regulations, would be increased about ten- 
fold. 


alternating-current interests in large cities since it would bring 


This probably would to some extent affect the single-phase 


within the realm of a direct-current station a territory as large as any 
one station could properly handle. The alternating current has, 
however, a distinct field of its own, and this like all other advances 
must in the end have a beneficial effect upon electrical industries in 
general. High-voltage lamps will in the near future doubtless be 


as common as the low-voltage lamps of the present day. 


EDUCATIONAL ADVANTAGES OF THE EXPOSITION. 

It is to be hoped that the Electrical Exposition which is to be 
held in New York City during the month of May, will result in 
materially educating the public as to the principles underlying the 
action of electrical apparatus. With the exception of those whose 
business requires them to visit electrical plants and manufactorieg 
or to familiarize themselves with electrical methods, very few nae. 
sons have more than a meagre und -rstanding of anything electrical 
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in its nature. The average non-technical man, and practically all 
women, believe, if they think about the matter at all, that the 
dynamo acts upon the same principle as a friction electrical machine 
which they remember having seen at school, and are apt to feel 
their they 
current to the friction of 
This 
when we consider the very limited opportunities offered to 


quite proud of when 
the 


on the commutator. 


knowledge 
generation of the brushes 


ignorance is not at all surprising 


the general public to acquire correct information in this direction. 
The ordinary incandescent lamp, simple as it is, conveys buta slight 
impression to the casual observer, and indeed it is astonishing to 
find that many ordinarily intelligent persons do not realize that the 
filament is heated by the passage of a current. When a wire is 
raised to a red heat in the presence of a popular audience, it becomes 
very evident to the observer that to the minds of a large number 
either an entirely new idea is presented, or atleast a far more definite 
conception than that gained by the common observation of hundreds 
of incandescent lamps. The arc lamp, on account of its dazzling 
brightness and the fact that the mechanism is enclosed, is still less 
understood. The telephone receiver and transmitter are as a sealed 
book to the vast majority who daily use them. The fact that electric 
cars are operated by motors is not known to hundreds who see them 
pass continually, and frequently this passive ignorance becomes more 
activein crediting to thetrolley wheel the propulsion of the car. Other 
electric appliances such as transformers and measuring instruments, 
which are rarely seen by the general public, remain practically 
unheard of. This more or less common ignorance not only consti- 
tutes a serious obstacle to the adoption and success of electrical 
applications, but also results in the imposition of numerous electrical 
frauds. It therefore becomes the duty, and it is to the interest of 
every one desiring electrical progress, to enlighten as much as 
possible the general public in the more common functions per- 
formed by electricity. The authorities of the National Electrical 
Exposition and its individual exhibitors should make special efforts 
to facilitate the understanding as well as the mere seeing of their 
exhibits, and to attain this end explanatory cards, diagrams, pamph- 
lets and models should be liberally used. Apparatus should be 
shown in active operation, as far as it is expedient to do so, and 
finished machines should be supplemented by the separate or par- 
tially assembled parts, in order to make clear the construction. 
Such ideas if carried out will fully warrant the trouble and expense, 


and will be appreciated and repaid by the public. 


DIFFUSED REFLECTION OF RONTGEN RAYS. 

It would seem, judging from the conclusions arrived at by others, 
and now more strongly confirmed by the statements made in the 
article by Prof. Cory, Mr. Le Conte and Mr. Lohman, which will 
be found in another column, that the source of Réntgen rays is not 
only at the surface bombarded by the cathode discharge, but that it 
is the solid upon which the cathode rays strike, thus including not only 
the anode but the walls of the tube and any objects placed within. 
They find that a second solid behind the first may in turn become a 
source, providing the first solid does not entirely absorb the cathode 
These results are apparently confined to objects within 
Dr. 


discharge. 
the tube itself. 
goes still further and maintains that every substance when subjected 


In an article in Sczence of April ro, Pupin 
to the action of the Réntgen rays becomes in turn a secondary 
radiator of these rays, and it appears that herein lies the explanation 
of the apparent reflection obtained by Prof. Rood, Mr. Tesla, and 
others. It is to be remembered that Prof. Réntgen in his original 
paper stated that bodies behave to these rays as muddy media to 
light, and it is doubtless owing to the phenomenon of diffused 
reflection that all bodies become more or less secondary sources 
In the Comptes Rendus of Feb. 10, MM. 


Imbert and Bertin-Sans report their results on diffused reflection 


of Réntgen radiance. 
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based upon experiments performed after the manner suggested 
by Prof. Réntgen and with the aid of the photographic plate. 
that the obtained 
have but little value when it is considered that the tubes go 


It is evident results in this way can 
through various stages of efficiency during the time of exposure. 
There is a certain critical temperature at which the tube gives the 
best effects, and in order to obtain results which are reliable it is 
necessary that this temperature be properly maintained. This point 
is clearly brought out by Dr. Pupin in the article referred to, and he 
also shows that it is possible to maintain a tube at the point of 
By 
keeping the tube under these constant conditions 1t was possible to 


maximum efficiency by gently blowing upon it a blast of air. 


detect with the aid of the fluoroscope, the relative amounts of diffu- 
sion from various substances. In this way it was found that trans- 
parent dielectrics are more efficient secondary radiators than the 
metals, and, that their efficiency increases with the thickness. 
Diffusion takes place not only at the surface, ‘but in the interior of 


. . . / . . . 
the secondary radiator, if this be a dielectric, but in the case of 


the the diffused 
takes surface only. 


metals, owing to internal dissipation of 
the 


Even the air produces, to a noticeable extent, a diffuse scattering 


energy, radiation place at 
which, as Dr. Pupin states it, brings the R6ntgen radiance into still 
closer resemblance to the principal features of the cathode rays 


studied by Lenard. In the attempts to formulate a theory of R6nt- 


gen rays it is interesting to note the various views propounded. 
The most unique is, perhaps, that of Mr. Edison, in which the whole 
action is accounted for on the hypothesis that R6ntgen rays are 
simply sound-waves. This,’ however, would seem impossible, as 
they apparently proceed for some distance through a very perfect 
vacuum. It appears that we are no nearer a reasonable explanation 
than at the time of their first introduction, but this need not cause 
apprehension, as the field still offers extensive employment. 


Decision on Conduit Patents. 


A decision has just been rendered by Judge Townsend, in the 
United States Court, District of Connecticut, sustaining the patents 
of the National Conduit Manufacturing Company in its suit against 
the Connecticut Pipe Manufacturing Company. The National Com- 
pany informs us that this decision perpetually enjoins the Connecti- 
cut Company from infringing the patents on its well-known cement- 
lined tubes which it controls, and at the same time gives the 
company complete centrol of the field. 


Special Features of the Electrical Exposition. 


General E. S. Greeley will loan for the purpose of opening the 
National Electrical Exposition the gold telegraph key used by Presi- 
dent Cleveland at the World’s Fair in 1893. It is proposed that 
when Governor Morton closes the circuit through the key to the 
power plant, instead of signalling merely from floor to floor of the 
Exposition Building, a circuit shall first be made across the conti- 
nent and back, through Chicago and San Francisco. The action 
will practically be not less instantaneous, but it will graphically 
illustrate the speed with which electricity travels. It is proposed 
also to fire a signal cannon in the same way, at the same time, to 
announce the event. 

Mr. Edison’s personal exhibit for the historical section, consisting 
of 40 cases has been received at the Exposition Building, and is now 
being placed in position. 

It having been arranged to transmit a current of electricity gene- 
rated by the falls, from Niagara Falls to New York, the same to 
operate Tesla two-phase apparatus at the exposition, it is further 
suggested that some long-distance telephones be hung over the 
exhihit, and thus listen to the roar of Niagara while seeing the 
model driven by it. Steps are now being taken to realize this. 
Another really brilliant idea, quite likely to be executed, is that of 
Mr. Stillwell, to deliver some of the Niagara current to condensers 
and cable to Europe withit. Mr. Tesla is greatly interested in the 
whole project, and is lending it his active assistance, 
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Producing Rontgen Rays Under Novel Conditions. 


BY E. W. RICE, JR. 


The literature on R6ntgen rays has become so voluminous that it 
is with great reluctance that I venture to add anything to it. How- 
ever, in the course of some experiments which I have been con- 
ducting during the past few weeks for my own diversion, I have 
succeeded in making several satisfactory pictures under conditions, 
which, as far as I know, are quite novel, and which may be interest- 
ing to other experimenters. 

The source of electricity for these particular experiments was a 
Wimshurst machine with vs of an inch glass plates, giving, under 
good conditions, with the usual small Leyden jars, about 3% to 4- 
inch sparks. The usual method of taking pictures with such a 
machine is to connect the interior coatings of the two jars respect- 
ively to the positive and negative conductors of the machine, the 
terminals of the Crookes tubes being connected between the exter- 
nal coatings of the Leyden jars. In this condition the disruptive 
discharge of the Leyden jars passes through the Crookes tubes and 
across the balls upon the terminals of the conductors of the 
machine, the length of spark being regulated by separating the balls 





ARRANGEMENT OF APPARATUS. 


in the usual way. This method has been fully described by Prof, 
Thomson, and is one which I have followed with excellent results. 

In experimenting with a fluoroscopic screen of calcium tungstate, 
it will be noticed that the fluorescence is intermittent and occurs at 
the tinie of the disruptive discharge. Finding this fluorescence un- 
satisfactory, on account of its intermittent character, I was experi- 
menting with an effort to produce a continuous glow, and after 
various combinations found that with the particular tube that I had 
then under test, a continuous fluorescence could be obtained by con- 
necting the terminals of the Crookes tube directly to the terminals of 
the Wimshurst machine without the Leyden jars. With this connec- 
tion the resistance of the vacuum was such that instead of the 
machine giving the usual continuous violet spark of about two inches 
in length, the balls had to be brought within one-quarter of an inch 
before sparking would take place. With the balls removed beyond 
the sparking point, (say three-eighths of an inch or more,) 
the distance being unimportant as long = as_ sparking 
did not take place) the Crookes tube gave a constant fluorescence, 
the fluorescence being produced by the cathode stream and showing, 
as usual, a localized spot of considerable brightness at the point 
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upon the glass directly opposite the cathode terminal. I found that 
no parts of the tube gave off any rays that could be discovered in 
the fluoroscope, with the exception of the bright spot opposite the 
cathode mentioned above. When the fluoroscope was held close to 
this spot, a bright fluorescence of limited extent was noticed on the 
screen. Upon removing the screen from four to five inches it became 
uniformly illuminated with a soft, steady fluorescence, and shadows 
of the finger and of coins inside of a purse and other well-known 
phenomena were clearly observed. I was greatly surprised at the 
clearness of the shadows, and started immediately to test the photo- 
graphic powers of the rays which were evidently being emitted. 

The enclosed sketch shows diagrammatically the conductors of the 
Wimshurst machine, the general shape and dimensions of the 
Crookes tube, the disposition of its electrodes and the arrangement 
and distance of the photographic plate. 

I found that good pictures of simple objects could be obtained in 
20 to 30 minutes’ exposure, and with a lead diaphragm very sharp 
pictures could be taken in from 40 to 60 minutes. 

The sketch shows a lead diaphragm with a % of an inch aperture, 
placed about ¥ of an inch below the tube. 

I enclose herewith a silver print of the usual elementary subjects, 
coins and key within a leather purse, taken under the conditions and 
with the apparatus above described, using a diaphragm with a %-inch 
opening and an exposure of 50 minutes. During this exposure the 
terminals of the Wimshurst machine were a little over fs of an inch 
apart, which was found to be just beyond the sparking limit. In 
fact, sparking occurred at about ¥ of an inch separation. 

I think that the picture taken shows considerable strength and 
clearness and was taken with reasonable rapidity, considering the 
extremely small potential employed in generating the Roéntgen rays. 
As far as I am aware the potential was lessthan has been previously 
employed with satisfactory results. 

I may incidentally remark that I also satisfied myself regarding 
the matter about which there has been some dispute, namely, the 
source of the Réntgen ray,as I found that when the fluorescent 
screen was brought within one inch of the diaphragm referred to, 
the spot of fluorescent light on the screen was limited; that when 
moved to about four inches the fluorescent screen, which is six 
by six inches, was entirely illuminated. This shows clearly that the 
rays emanated from the glass, as, if they had emanated from the 
cathode, it would have been necessary to remove the fluorescent 
screen a much greater distance from the diaphragm before showing 
a uniform fluorescence. I also could see no indication of fluorescence 
whatever opposite the anode. 

[The print referred to shows very clearly the coins andkey within 
purse; their outlines are very sharp, as are also those of the the 
frame of the purse, the leather of the purse showing distinctly yet 
faintly as compared with the denser metal objects. This photograph 
is very similar in appearance to others recently reproduced in these 
columns. —ED. ] 


Meeting of the American Institute of Electrical Engineers. 


The rosth meeting of the Institute will be held at 12 West Thirty- 
first Street, New York City, on Wednesday, April 22d, at8p.m. A 
paper will be read by Mr. D. McFarlan Moore, of Newark, N, J., 
‘‘On Recent Developments in Vacuum Tube Lighting,” accom- 
panied by experiments. The hall will also be lighted by these 
tubes. 


The General Electric-Westinghouse Combination. 


It is reported that the agreement recently signed by the General 
Electric Company and the Westinghouse Electric & Manufacturing 
Company, provides that the combined profits of the two concerns 
shall be divided between them on the basis of 62% per cent. to the 
General Electric Company and 37% per cent. to the Westinghouse 
Company. 

The General Electric Company, it is stated, reserves to itself some 
valuable specialties on which the royalties are large. The Westing- 
house contribution includes the alternating-current dynamos and the 
Tesla patents on long-distance transmission of power, which the 
company controls. The General Electric puts in the vital patents on 
railway and mining machinery, but it reserves its foreign business, 
the incandescent lighting business, the railway ‘‘ controller” patents 
and other valuable specialties. The agreement is said to be only 
preparatory to consolidation with the Westinghouse within the next 
ninety days, 





The Source of the Rontgen Rays. 


BY CLARENCE L. CORY, J. N. LE CONTE AND R. W. LOHMAN, UNIVERSITY 
OF CALIFORNIA. 


Ever since the discovery by Prof. Réntgen, showing that it is pos- 
sible to obtain certain effects by means of the radiant energy of a 
Crookes tube, excited by means of an induction coil or static ma- 
chine, experiments have been carried on in many places to either 
repeat some of R6ntgen’s original experiments or to investigate the 
true nature, action and production of this apparently new form of 
energy. One of the things that has especially interested the scien- 
tific investigator has been the divergence of opinion among the lead- 
ing scientific men as regards the true source of the Réntgen rays. 

Prof. Woodward was perhaps one of the first to show that the 
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glass envelope is not a necessary condition for their production, for 
by means of his ‘‘ ray lamp” he found it possible to obtain the same 
effects from the aluminum side of the tube itself. Prof. Rowland 
and Prof. Elihu Thomson have each published articles, in which 
they concluded that with the tubes they used the rays proceeded 
from the anode. Prof. Thomson has since, however, retracted this 
statement. Prof. Macfarlane, in THE ELECTRICAL WorRLD of March 
14, describes some experiments made with a cylindrical 
Crookes tube 10 inches long and 1% inches in diameter, the 
cathode being the metal disc placed in the centre, and the 
anodes at eitherend. The results indicated that the ends of 
the tube were the source of the rays. One would conclude, 
‘however, from Prof. Macfarlane’s statement that the fluores- 
cent glass was the source of the rays. 

Dr. Philip Mills Jones, of San Francisco, who has made a 
numberof extended experiments recently, came to the conclu- 
sion that the active rays came from the anode. Another of 
his conclusions was ‘‘that the X-rays do not emanate from 
the glass as advanced by R6ntgen.” Such was the divergence 
of opinion that we began on March 23, in the electrical engi- 
neering laboratory-of the University of California, extended 
experiments with a large number of differently shaped 
Crookes tubes with various positions of the cathode and anode 
terminals, with the attempt to get the true source of the rays. 
Thin pine boards one-eighth of an inch thick and having an 
area of 3 x 4 inches were carefully marked off in squares 
one-half inch on each side. Thin wire nails were then driven 
upright in the boards at the corners of the squares. These 
were used as objects as in Prof. Macfarlane’s experiments. 
The sizes of the plates used were 8x 10 and 5 x 7, so that 
a large area was included. With a tube exactly similar to 
the one used by Prof. Macfarlane, his experiments were first 
carefully repeated with 20 minutes’ exposure. The results 
indicated that the fluorescent glass around the anodes (which 
latter were small aluminum wires extending three-quarters of an 
inch in the tube and about one-twentieth of an inch in diameter) 
was the source of the rays. That the anodes themselves could not be 


the source of a// the rays was shown by the indistinct shadows of the 
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nails, indicating that some of the rays came from an area larger than 
the surface of the thin wire anodes. 

We next made the two-end electrodes the cathodes and the metal 
disc in the centre the anode. Radiographs were taken which 
show that the source of the rays was the centre of the metal disc 
anode, the remainder of the anode, the cathodes and the fluorescent 
glass having no practical effect. Since the cathode rays from the 
fine wire cathodes impinged on the anode in the centre, and ina 
point, it seemed that the mere fact of cathode rays striking a solid 
made that solid a source of Réntgen rays. 

Another tube was then tried. It is shown in Fig. 1, and was used 
by us in connection with E. R. Drew, instructor in the Physics 
Department, in some experiments which were carried on in our 
electrical engineering laboratory during February. The aluminum 
Maltese cross is hinged so that it may be thrown down 
out of the way or made to stand upright, so that when the 
small circular disc on the small end of the tube is the cath- 
ode, the shadow of the cross is cast on the large end of the 
tube, the glass being made brilliantly fluorescent except on 
the shaded portion. 

In the first experiment with this tube the aluminum 
cross in the centre was made the anode and the small cir- 
cular disc the cathode. The cross was made to stand in 
such a position that it received directly the cathode rays. 
The shadow of the cross was of course cast on the glass 
end of the tube. Radiographs were then made, plates 
5 x 7inches in size being placed about 2% inches from the 
ends of the tube, one plate at each end, as. shown in Fig. 
1. The result showed that the fluorescent glass at the 
ends of the tube was a source of the rays, but whether 
the aluminum cross in the centre gave off R6ntgen rays 
could not definitely be decided. 

We next placed an 8 x 10 photographic plate under the 
tube, as shown in Fig. 1, and the result is shown in Fig. 2. 
The distance of the plate from the axis of the tube was 
four inches, and the time of exposure was 40 minutes. 
Besides the thin boards filled with nails, keys and coins 
were also placed on the plate with the hope that if they 
cast double shadows the two sources of the rays might be 
better indicated by them than the nails. 

The print clearly shows that the side of the anode which was 
facing the cathode was the source of the R6ntgen rays in greatest 
number and intensity, while the reverse side was also the source 
of some of the rays, but not to the same extent as the side facing 
the cathode. The line dividing the two is blurred, as the cross 
was not exactly a plane. Double shadows of the coins and keys 
as well as the nails were cast from the fluorescent glass at the 





ends of the tube, which can be seen in the negative, but which cannot 


be made out from the print. The fluorescent glass, then, was a 
source of the R6éntgen rays, but the number and intensity coming 
therefrom are small as compared with the metal anode. The glass 
which was fluorescent was directly in the path of the cathode rays. 
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At the same time that this radiograph was made a plate was exposed 
at the large end of the tube upon which the shadow of the aluminum 
cross was cast. A: lead plate with a hole three-eighths of an inch in 
diameter was placed between the end of the tube and the photo- 
graphic plate, to cut off if possible any effect from the fluorescent 
glass. The only portion of the glassof the tube which could affect 
the plate in the region of the hole was that shaded by the cross. The 
plate indicated that the R6ntgen rays came from the reverse side of 
the anode, the negative being very dark in the centre where the 
plate was exposed through the hole inthe lead plate. The fluorescent 
glass, however, which was beyond the shading action of the alumi- 
num cross, and therefore received the cathode discharge 
direct, did have an effect on the plate, the shadow of the nails 
near the edges of the plate showing clearly. 

Finally, to show that the anode is not necessarily the source 
of the R6ntgen rays, unless it receives the cathode rays on its 
surface, the experiment was tried of making the anode a tinfoil 
plate pasted on the exterior of the glass tube. Accordingly, 
the anode was put on the large end of the tube ordinarily 
shaded by the cross. The cathode was as before the small 
disc electrode in the pointed end of the tube. The aluminum 
cross was disconnected entirely, so that it was neither anode 
nor cathode, but was placed in such a position that it received 
directly the cathode rays. Another large plate was then 
exposed parallel to the axis of the tube as in the previous 
experiment when the aluminum cross was the anode. The 
resulting radiograph is shown in Fig. 3, showing that the side 
of the aluminum cross facing the cathode was the principal 
source of the rays, just as it had been in the previous experi- 
ment. The side of the aluminum cross, facing the anode was 
also a source of the rays, but the number and intensity were 
less than from the cathode side. The fluorescent glass cast 
the double shadows as before, and. perhaps to a little greater 
extent than in the former case, when the aluminum cross was 
the anode. 

A plate was then exposed to the end of the tube, upon which 
had been pasted the tinfoil on the outside as the anode. The 
result indicates that some RO6ntgen rays came from the aluminum 
cross, and in the central portion passed through the tinfoil anode 
and the glass of the tube affecting the plate. 

Fig. 4 shows the radiograph taken when the aluminum cross was 
neither anode nor cathode, but wasconnected to the ground through a 
water pipe. The anode was, as before, the tinfoil plate, and the 
cathode was the circular disc electrode in the small end of the tube. 
The whole appearance of the tube was changed, the shadow of the 
cross on the end of the tube being much enlarged. The cross was 
hinged on the top, and swung freely back and forth as the current 
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was turned on and off. When the connection was permanently 
made the cross swung over toward the cathode as if attracted toward 
it. 

The sources ot the rays when the cross was connected to the 
earth seemed to be many, although still the cross gave out the 
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greatest number. The fluorescent glass, however, seems to have 
had a much more marked effect than in any of the previous experi- 
ments, 

Some of the most interesting experiments were repeated with 
another tube, having a platinum disc in between the anode and 
cathode. The cathode side of the platinum disc seemed to still be 
the best source of the R6ntgen rays, while the reverse side gave very 
few, showing clearly that the platinum is much more opaque than 
aluminum, just as has been shown by many others in the ordinary 


way. 
The results of the experiinents thus far performed seem to indicate 
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the following general conditions, as regards the true source of the 

Rontgen rays : 

Cathode rays positively electrify any solid upon which they im- 
pinge, probably by carrying electrified particles to the solid. Zhe 
source of the Rontgen rays ts the solid upon which the cathode 
rays first strike, giving up etther partially or entirely their 
negative charge. A second solid behind the first may be a source 
of R6éntgen rays, ifthe first solid does not take up the entire nega- 
tive charge from the cathode rays. 

One of the old experiments with a Crookes tube is, that if the 

shape of the cathodeis such that the cathode rays focus on any 

solid, such as a platinum plate, the plate is made hot, and if 
the side of the glass tube is thus exposed it is melted. Ifa 
metal is used as the solid to receive the cathode rays, the num- 
ber and intensity of Réntgen rays emanating therefrom are 
much greater than if that solid is glass. Aluminum is particu- 
larly fitted for such purposes, as it is very transparent to the 

R6éntgen rays. By focusing the cathode rays on such an 

aluminum disc the maximum effect would be produced; this 

indicates how best to make a Crookes tube for Ré6ntgen 
experiments. 

* The R6ntgen rays may therefore proceed either from the 
anode, the fluorescent glass, a disconnected terminal or a 
grounded terminal, provided the shape of the tube and the 
relative positions of the electrode be such that the cathode 
rays impinge on the anode, glass, disconnected or grounded 
terminal respectively. That the anode, because it is the 
anode, may be ‘the source of the Réntgen rays is probable, 
but the fact is that in almost every case when the anode has 
been found to be the source of the rays, the shape of the tube 
has been such that the cathode rays impinged directly upon it. 
The use of a disconnected terminal, even connected to the 
earth, as the source of the rays, places the matter in a very 
different light. 

The induction coil used was one made by Mr. Lohman, a 
student in the electrical engineering department of this univer- 

sity, and although of very small dimensions, is capable of giving a 

4%-inch spark, the entire coil being immersed in boiled linseed oil- 

The intermittent current was obtained by mounting a brass disc, 

3 inches in diameter and ¥ inch thick, with eight slots in its cir- 

cumference filled with vulcanite fibre, on the shaft of a small 
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motor. The duration of the make was about twice that of the 
break. The number of revolutions per second of the motor were 
between 20 and 50, giving between 160 and 400 makes and breaks 
per second. A rapid interruption was obtained by using a con- 
denser in parallel with the spark gap, and a large magnet was used 
to blow out the spark. Mr. Lohman has also constructed a Tesla 
coil, which we have used with much success by connecting one 
terminal of the secondary to the Crookes tube. 

It should be said in conclusion that the experiments performed 
by Dr. Jones have led him to conclude that the cathode ray im- 
pinging on a solid produces the Réntgen rays, but he seems to be 
of the opinion that the fluorescent glass can have no effect whatever. 

Our experiments are being continued with a number of different 
shaped tubes. The results so far tend to confirm the results of our 
earlier work. A number of special tubes, some with aluminum 
windows, are being made, which without doubt will make it possible 
to make clear and distinct radiographs with a very short exposure. 


A Proposed Standard Tube for Producing Rontgen Rays. 


BY ELIHU THOMSON. 

The observations which have up to this time been made as to the 
source of R6ntgen rays point to the fact that the cathode rays must 
strike some surface which then becomes the Réntgen ray source. 
My own observations make me think that if the bombarded surface 
is of such a dense metal as platinum, which does not fluoresce, the 
rays will be more energetic. Bearing in mind these observations, 
and the fact that it is desirable to possess Crookes tubes which are of 
standard make, and adapted for use with high frequency apparatus, 
Ruhmkorff coils with oscillatory or uni-directional discharge, or 
with Wimshurst or Holtz machines, I have proposed as a standard 
tube one which is represented in the accompanying illustration. 
The structure consists of a bulb, at opposite sides of which are 
mounted concave aluminum discs supported on wires sealed through 
the glass. The foci of these concave electrodes coincide nearly at 
the centre of the bulb, at which point is located a V-shaped sheet 
of platinum, iron, a small piece of iridium, or other piece of metal. 
This could be supported in any way desired, but it may be suggest- 





STANDARD RGOENTGEN Ray TuBE. 


ed, as a convenience, that it be mounted on a third or middle ter- 
minal, so that it can be made an anode. In using this tube with 
high-frequency currents the two cup-shaped: terminals are attached 
to the source of electric currents, which alternately become cathode 
during the discharges and cause the Réntgen rays to be emitted 
from the apex of the platinum sheet or from the surface of the piece 
of metal placed at the common focus. With oscillatory currents from 
a Ruhmkorff coil the same connections may be used, and-even when 
the discharges are uni-directional the connection of either cup-shaped 
terminal as a cathode makes the tube effective, but in this case the 
middle terminal may be made the anode and the other or cup-shaped 
terminal a double cathode, and thus give the greatest amount of 
cathode surface with but a short distance to be traversed by the dis- 
charges, while the sharpness of the focus, and, consequently, the 
definition obtainable with the Réntgen rays remains unim- 
paired. If the vacuum in such a tube is too low, it is also possible to 
raise it quickly by constituting the middle terminal a cathode for a 
time, in which case metal would be carried therefrom and deposited 
on the side of the bulb in a very fine state of subdivision and quickly 
absorb the residual gas. If during the working of the tube the 
vacuum becomes too high it can sometimes be reduced by simply 
heating the tube toa high temperature. 
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A Method of Determining the Unit of Magnetism. 


BY OSSIAN CHYTRASUS. 

We may hope, in a not too distant future, to have a theory of mag- 
netism through which we can understand how the lines of force are 
produced, and how they act in performing their different actions. 
Should we, at that time, still be using our present system of. mag- 
netic units, we shall regret that they ever were founded upon the 
idea of poles, and that the absolute size of the unit for lines of force 
were derived from an imaginary single pole with lines of force, 
that instead of being closed loops, are radially emerging out in 
space. 

It is a wonder that these units and their established relations have 
been so generally accepted, when they in several respects are 
founded upon ideas that are in opposition to the idea of the lines of 
force. Also that the important formula through which we get the 
relations between current units X turns and magnetic lines of force, 
was only supposed to give the relations and accepted because its 
result agrees with fact. This formula is: : 

Magneto motive force 


The total number of magnetic lines = oa ; 
magnetic resistance. 


This, although it gives the right result, does not give the simplest 
relations possible. Call J/ the total number of magnetic lines that 
are passing through a core, 7 the number of turns of the electric 
conduct round the magnet, C the current, S the cross-section of the 
magnet, Z the length of magnetic circuit, ~ the permeability, B 
the density of the magnetic lines of force per unit cross-sectional 
area of the magnet, and H the magnetic force, then we have from 
the above: 


Man SE. ek CT me 
he 4u Su 
Su 
Now g= 2 and Mf = B3S. 
' t 
Then through substituting we get 
CT= LM 
47. 


From this formula we can see that the C7’ required is indepen- 
dent of the total cross-sectional area. We can also see that in choos- 
ing the absolute amount of current 4 = larger for the units then now 
is the case, we will get rid of 47, and shall have current units 
times turns equal with the length of the magnetic circuit times H. 
H is in the case that the formula remains as it is, the current units X 
turns required per units length of the magnetic circuit, and in the 
case that the absolute size of the unit current is redetermined, as 
above, the current ‘units x turns required per unit length of the 
magnetic circuit. In both cases 7 must be experimentally found for 
the wished density 2. 

In the formula C7 = 1H not a trace is left of all the laborious 
preparations in the existing treatment of magnetism, and even 
H has got another meaning than originally was meant for it. We 
could then accept this formula without any previous determina- 
tions, for the same reason as we before did accept another which we 
found gave a result that agreed with the fact. 

This last formula, however, we can establish partly from reason- 
ing and partly from alaw arrived at through an experiment, by Biot 
and Savart. 

They were using a long straight conductor suspended vertically, 
and one, in the horizontal plan swinging magnet needle, so placed in 
relation to the conductor that both poles were originally an equal 
distance from the conductor. In this position of,the needle, the cur- 
rent that passes through the conductor cannot make any effect upon 
it, but it affects its number of swingings. Through this method 
they found that ‘the force acting on the magnet needle was pro- 
portional to the current in the conductor and inversely proportional 
to the distance between the conductor and the needle.” This law 
has nearly been forgotten on account of the remark of Laplace that 
itis only the derivation of the Ampere law, that the force acting 
between an element of the conductor and the magnet is inversely 
proportional to the square of the distance. 

If we in the above experiment exchange the magnet needle for an 
electric conductor bent to a small circle, through which a current 
flows, we have the same condition as before, but we can more 
readily see that the force acting upon the conductor must be propor- 
tional to the number of lines of force cutting it, it being analogous 
with the condition in an electric motor. Then the above law 
worded to suit our case would be: ‘‘ The strength of the magnetical 
lines of force surrounding a straight conductor is, in the air, directly 
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proportional to the current in the conductor and inversely propor- 
tional to their circular length. 

Unfortunately this law is only in one of its parts correct for all 
substances in which the lines of force are produced. To see this let 
us take the case of an iron ring that concentrically surrounds the 
conductor. The current flowing through the conductor will then pro- 
ducea certain number of lines of force in the iron ring, but the double 
current will not produce the double amount of lines of force. Should 
we on the other hand double the circular length of the iron ring, but 
wish to keep the same number of lines of force in the ring, we must 
then also double the amount of current in the conductor. It is ap- 
parent that threading on any number of iron rings of the same 
diameter on the same conductor will not affect the density in any 
individual ring. From this we can draw the conclusion that the 
final cross-sectional area of the magnet has no connection with the 
determination of the current units, x turns for a certain magnetic 
circuit. To bend the wire in turns around the iron ring does no* 
either change the conditions, as only the elements of the con- 
ductors that are in the centre or inside of the magnetic circuit are 
active to produce the lines of force that have their entire path in 
the iron ring. We can then now fix the formula C7 = LH. 

Where H, as already stated, is the number of current units x turns 
necessary per unit length of the magnetic circuit under the wished 
density per unit section. In air, H is proportional against the 
length of the magnetic path, but for iron or steel must be exper- 
imentally determined for the kind used and for the density. 

The above treatment suggests the redetermination of the absolute 
sizes of the exciting C. G. S. electric units, in order to free the 
magnetical formula from the useless 4. Would the units however 
remain as they are, the equivalent unit line of force with the straight 
conductor in the air would be: The amount of magnetism that unit 
current produces in an imaginary ring of the air with the conductor 
for axle, the ring to be of one sq. cm cross-sectional area anda mean 
circumferential length of 4 cm. The most acceptable unit is, how- 
ever: The amount of magnetism that unit current produces in 
an imaginary ring in the air of one sg.cm cross-sectional area 
and a mean circumferential length of one cm. 





The Berliner Patents of 1882 and 18091. 
BY E. F. FROST. 

These two patents formed originally the subject-matter of one 
patent application filed June 4, 1877. Though modified by amend- 
ment, the matter of the original application, which related to the 
microphonic transmission of speech, was retained therein and issued 
as patent No. 463,569, in 1891. The remaining matter, which referred 
to the receiving of speech, was in 1880 set out and formed a 
divisional application, and was issued as patent No. 233,969, in 1882. 

If these two patents be compared, it will be seen by reference to 
the patent drawings that the instrumentalities are identical ; also, 
that the description and claims of the 1891 patent and those of the 
1882 patent refer to the same identical instrumentality. 

The position taken by the Bell Company with reference to these 
two patents is as follows: The possibility that the specified instru- 
ment would transmit speech was one discovery, and, therefore, the 
discoverer of this possibility was entitled to protection in the same 
by patent; the fact that the identical instrument would receive trans- 
mitted speech was a distinct and separate discovery, and the dis- 
coverer was entitled to protection in the same by patent. 

Let us show the absurdity of this position by a few analogies. 

Suppose Mr. A to have placed a box on two axles, each working in 
two wheels. ‘his done, he finds that by pushing against the box, 
the whole instrument will move away from him. Also, he finds that 
by means of a rope he can draw the instrument toward him, the 
direction of its motion now being opposite to the previous one. He 
now seeks the Patent Office for patents; in the first case, fora wagon 
to be pushed, in the second, for the same vehicle or instrument to be 
pulled. He might choose to call the first a baby carriage; the second, 
a dray, possibly. Now, should he call this instrument a coach, 
should he not equally deserve a patent thereon ? 

Let us suppose that Mr. B., by molding clay, by turning wood, or 
by other means, produces a utensil capable of holding liquids, and 
finds such utensil useful for drinking purposes, and receives a patent 
thereon. Should he now discover that the same utensil might be 
used as a slop bowl, should he be entitled toa new patent on the 
same utensil? Or, because he finds that water may be poured into 


this vessel, it shall be called a receiver, and be secured to him by 
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patent, and then, because he discovers that water may be poured out 
of the identical vessel, it shall be now called an ‘‘out-pourer” (trans- 
mitter) and secured to him as such by patent ? 


Bust of Prof. Elihu Thomson. 


The influence of master minds upon the human race is ineradica- 
ble, and, together with the record in one form or another of their 
material achievements, they pass down from generation to genera- 
tion as priceless legacies and examples worthy of sincere emulation. 
The leaders are few, but the followers are many, and common justice 
impels men to accord honorable recognition for great deeds and 
works in any line of human activity on the part of any individual for 
the benefit of his fellow-men. 

In our own time many intellectual giants have shed the light of 
knowledge upon the race, and many of them are still with us. Such 
men we all honor. None perhaps stands higher in the esteem of his 
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Bust oF Pror. 


fellow countrymen than Prof. Elihu Thomson, verily a pioneer and a 
leader in the great science of electricity, and one of its most active 
and devoted exponents. 

Mr. Robert Kraus, the well-known sculptor-artist of Boston, an 
admirer of the genius of Prof. Thomson, has endeavored to preserve 
for posterity a life-like picture of that world-renowned electrician, and 
how well he has succeeded our readers may judge for themselves by 
a glance at the illustration of a piece of sculpture which is given 
herewith. 


Investigating the Cost of Municipal Electric Light Plants. 


It is proposed that a joint investigation be made by the National 
Department of Labor and the Bureaus of Labor statistics in the 
various States, as to the economy of municipal ownership of gas and 
electric light plants. Every electric and gas-lighting plant in the 
United States which is owned by the municipality will be reported 
upon, and a sufficient number of private establishments to afford a 
basis of comparison between the two classes. Full statistics of the 
cost of plant, the interest on plant, the cost of materials, the wages 
paid, the cost of superintendents, and the quality of lighting fur- 
nished will be given. The balance sheet for public and private 
establishments, indicating whether the public establishments pay a 
real profit, make up a deficiency from taxation, or pay a nominal 
profit by ignoring the cost of plant and bonded indebtedness in- 
curred for its establishment, will be presented in each case, 
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Notes on General Electric Alternating-Current Machinery.—Ill. 


LTHOUGH the alternating-current 
and alternating-current systems have 
opened an extensive and important 
field of application, and notwithstand- 
ing the difficulties which may be sur- 
mounted by theiremployment in the 
long-distance transmission of power 
and light, made possible by the use 
of high potentials, there still remains 
an important commercial field in 
which, were it impossible to transform 
to direct currents, their applications would be considerably reduced 
and the development which they have at present attained could not 
possibly have taken place. The necessity for having direct currents 
are to be met on every hand, and it is by means of the rotary trans- 
former that this necessity has been supplied. 

Rotary Transformers.—This very important class of electrical 
machinery, invented some years ago by Mr. Bradley, permits of the 
use of alternating currents transmitted through very long distances 
and at high potentials, and with a consequent small loss, to be trans- 
formed into direct currents at the place of consumption, so that they 
may be utilized in their various applications, as for street railway 
propulsion, electrolytic purposes and numerous chemical processes. 

Any continuous-current machine can be made a rotary transformer 
of any polyphase type by tapping the armature at the desired num- 
ber of equidistant points, and connecting these points to independ- 
ent collector rings. Obviously, the frequency of the alternating 
currents must be directly proportional to the speed of the machine 
and the number of pairs of poles. Both two-phase and three-phase 
rotary transformers have been constructed by the General Electric 
Company, and as an instance of the latter may be mentioned the 
Portland and the Lowell transformers, both of which are used for 
They are built for a 550-volt continuous cur- 





street railway work. 
rent. 

Examples of the two-phase type of rotary transformers are to be 
found in the Q. C, 20-400-150 employed by the Pittsburg Reduction 
Company at Niagara Falls. ‘Two-phase currents ata difference of 
potential of 2000 volts are generated at the power-house at Niagara 
and transmitted a short distance to the power-house of the Pittsburg 
Reduction Company, where the potential is reduced to 113 volts, 
alternating by means of stationary transformers of the air-blast type. 
This two-phase current supplies the rotary transformer and the con- 
tinuous current taken from its commutator side has a potential 
of 113 X 4/2 = 160 volts. These rotary transformers are each of 400 
kilowatts capacity, have 20 poles, and run at 150 revolutions per min- 
ute; that is, at 25 cycles per second. The Portland three-phase trans- 
formers are each of 400 kilowatts capacity, have eight poles, and run 
at 500 revolutions per minute. Both types are simply continuous-cur- 
rent machines, having their armatures tapped at three equidistant 
points for the three-phase transformer and at four equidistant points 
for the two-phase transformer. The ratio between the continuous- 
current and the three-phase voltage is 1:.615, and between the con- 

I 
tinuous-current and the two-phase 1 : “a - or I :.707. 
The transformers are made self-exciting. In starting a rotary 
transformer, or, in fact, any synchronous motor, it has at first no 
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Fics. 27 
field excitation. The field is thrown on after synchronism is 
attained, the armaturecurrents furnishing in the meantime sufficient 
reaction to give the necessary torque. Even with the same load, 
by varying the field excitation, the amount of current received 
by the synchronous motor or rotary transformer can be greatly 
varied, since either is capable of producing a leading or lagging 
current in the lines. A leading current increases the magnetization 
of the generator, and tends to demagnetize the transformer, while a 
lagging current tends to demagnetize the generator and increase the 
magnetization of the transformer. If the transformers have sufficient 
compounding so as to have always a higher counter E. M. F. than 
the impressed, the current in the line will lead, and conse- 
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quently increase the magnetization of the generators. This feature 
offers a means of compounding the generators with the armature 
reaction without series-field. 

Figs. 27 to 30 show how the connections are taken from the arma- 
tures of three-phase and two-phase rotary transformers. These 





FIGs. 29 AND 30. 


figures are diagrammatical only, and indicate how the connections 
would be in a bipolar structure. 

In Fig. 27 a three-phase converter is shown with an armature con 
nected at three equidistant points to the three collector rings fed by 
the step-down transform-rs. In Fig. 29 six collector rings are used, 
tapping into the armature at six equidistant points, for a three-phase 
rotary transformer. In this case the secondaries of the three step- 
down transformers are not interlinked with each other, except 
through the converter armature, and each supplied by two collectcr 
rings at two opposite points of the armature winding. This arrange- 
ment has the disadvantage of requiring a largermumber of collector 
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rings, but has the advantage of allowing a greater output to be 
derived from the machine with the same heating and the same arma- 
ture reaction. 

In Fig. 28 a two-phase rotary transformer is shown, having four 
collector rings tapping into four equidistant points of the armature, 
and connected to the two secondaries of the step-down trans- 
formers. 

In Fig. 30 a two-phase arrangement with eight collector rings is 
shown, which gives a more uniform armature reaction and a better 
commutation. In this case each step-down transformer has two sec- 
ondary coils feeding not into opposite points of the armature, but at 
points displaced from each other by 135 degrees only, 
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Alternating-Current Systems.—Two standard alternating-cur- 
rent systems have been adopted by the General Electric Companys. 
viz.: the three-phase and the monocyclic. It is only in special cases, 
that the two-phase system is employed. 

The three-phase system is used in places where power is to be 
transmitted at very high potentials and for long distances, and chiefly 
supplied to motors. One very important advantage of the three- 
phase system over the single-phase is that the saving in coprer 1s 
about 25 per cent. 

All of the standard three-phasers are built for €o cycles. 
ators which are wound for the line potential are preferably used 


Gener- 





32.—MoTor ARMATURES. 


The standard three-phasers are at 
Higher voltage 


when the line is not long. 
present being wound for 1150, 2300, and 3450 volis. 
machines are used in special cases. 

In stepping up or in distributing three-phase power, two or three 
transformers may be used. If two are used they are connected in 
series across the mains, so as to have a main at each side of each 
transformer, as indicated in Fig. 29 

Three transformers ought preferably to be used, so that if one 
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should be damaged the plant need not be shut down, but can be 
operated on the remaining two. 

On the three-phase system, synchronous as well as induction 
motors can be operated. The synchronous motors are practically 
always self-starting, but start with moderate torque, and with a 
current of about two or three times that required at full load. When 
in synchronism they run at constant speed, being always in perfect 
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synchronism with the generator. They have no idle currents, and 
consequently do not load up the generators and line unnecessarily. 
Since the generators and synchronous motors are identical in sizes 
from 50 kilowatts to 1000 kilowatts, the standard generators are used 
as synchronous motors. 

Induction Motors.—The induction motors start with any desired 
torque for which they are designed. The standard make have about 
50 per cent. greater starting torque than the full load running torque. 
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34.—CURVES FOR 
The current required in starting is the same as that when running 
with the same torque, consequently if a motor is designed with a 50 
per cent. greater starting torque than running torque, the starting 
current 1s 50 per cent. greater than the running current. These 
motors are designed with and without external resistance in the 
secondary induced member ; that is, inthe revolving armature. The 
advantage of this resistance is obvious, since the starting torque, 
the drop in speed, and efficiency are dependentthereon. If the motor 
is designed with no special starting resistance, but with such high 
armature resistance as to give twice the starting torque of the full 
load running torque, the efficiency will be low and the drop in speed 
considerable. 

If the the 
armature that may be cut out wien the motor is running, we 


motor be designed with a special resistance in 
have in starting the advantages just mentioned; that is, we have a 
motor giving any desired starting torque, with the amount of 
current corresponding to this torque, and further, a motor that is 


very efficient and which will show a very small drop in speed when 
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running under variable load. The exciting current of these motors, 
that is, the current taken when the motor is running light, is between 
25 per cent. and 30 per cent. of the full load current, but since the 
power factor when running light is very small, as, for instance, from 
10 to 15 per cent., this current represents scarcely any power. 

The induction motors are designed with an exceedingly simple 
field and armature winding. The slots are open, so as to have as 
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small self-induction as possible, and the coils, which are machine 
wound, are put in the slots after being insulated. 

The great advantage in the use of induction motors is the absence 
of any movable contacts, either in armature or field. Consequently 
these motors can advantageously be used in places where, due to 
fire insurance restrictions, no continuous-current motor or alternating- 
current motor with collector rings would be allowed, on account of 
the danger due to sparking. 

We give in Figs. 34, 36 and 37 complete curves showing: the 
behavior of some of these motors, the power factor, apparent 
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efficiency and the current input. One of these curves is for a 20-hp 
25-cycle motor, the other for a 75-hp 60-cycle motor, and the third of 
a 5-hp 60-cycle motor. 

By looking at the curves of the I-4-20-750-220, which is a 25-cycle 
motor, it will be seen that the maximum efficiency of this motor is 86 
per cent., the maximum power factor, which is reached rather near 
to the full load point, 92 per cent., and the maximum apparent 
efficiency is as high as 78.5 per cent. At full load, that is at 20 horse- 
power, the efficiency is 86 per cent., the power factor 91.5 per cent., 
and the apparent efficiency 78.5 percent. The power factor run- 
ning light is extremely low, being only 18 per cent., which shows 
that a very small part of the current consumed while running light 
represents energy. The drop in speed at full load is 4.5 per cent. 
The maximum output of this motor is 40 horse-power, or 100 per 
cent. more than the full load power. The starting torque of this 
motor is about 150 per cent. greater than the full load torque. 

Fig. 36 gives the data concerning the 75-hp 60-cycle induction 
motor, which is denoted I-12-75-600-220. The maximum apparent 
efficiency of this motor is reached at full load and is as high as 76 
per cent. The maximum efficiency is 91 percent., and the maximum 
power factor 84 per cent. At full load the power factor is 83 per 
cent., the efficiency 91 per cent., and the apparent efficiency, as 
stated above, 76 per cent. The drop in speed is only 3 percent. The 
power factor running light is only 14 percent. The starting torque 
of this motor is 80 per cent. more than full load torque. 

Fig. 37 gives the data pertaining to a I-6-5-1200-110 volts, 60-cycle 
motor. The curves show that this motor forits size is as near per- 
fection as can be expected. At full load the efficiency is as high as 
85 per cent., and at three-quarter load as high as 86 per cent. The 
power factor at full load is 85 per cent. and at 6.6 horse-power a maxi- 
mum of 86.5 percent. The apparent efficiency is as high as 72.5 per 
cent. over a very wide range of power. The starting torque is 60 per 
cent. greater than the full load torque. The drop in speed at full 
load 2.5 per cent. 

Below is given a list of standard 60-cycle induction motors now 
being manufactured by the General Electric Company: 


CLASSIFICATION, 





r'YPE. POLES. HP. SPEED. 


I 4 I 1800 
I 4 2 1500 
I © 5 12co 
1 6 10 1200 
1 8 15 goo 
I 8 20 . goo 
I 8 30 goo 
I 10 5° 720 
I 12 75 600 
I 12 100 600 
I 12 150 600 
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The most important features to be considered in an induction 
motor are the efficiency, power factor, apparent efficiency, the cur- 
rent taken by the motor when running light, the starting current, 
the starting torque and the variation in speed under a variable 
load. 

The efficiency of the motor depends upon the amount of copper and 
iron used in its construction, upon the current density used and the 
friction loss, since the various losses consist of the C? # loss, the 
hysteresis loss and loss due to friction. It is the ratio between the 
watts utilized by the motor and the watts supplied. 
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Fic. 37.—CURVES FOR A 5-HP. Moror. 


The power-factor, which is the ratio between the energy current 
and total current supplied, depends therefore upon the amount of 
magnetizing current in the motor and the self-induction of the 
motor, and is consequently lower the larger the length of the air 
gap, the larger the density in the gap and in the iron, and is 
expressed as the ratio between the watts input and the total volt- 
amperes input. 

The apparent efficiency is the product of the efficiency and the 
power factor, and is consequently the ratio between the total output 
and the total volt-amperes input. 

The induction motor when running light consumes a certain 
amount of current, part of which is wattless and part of which re- 
presents energy. The wattless current is the current magnetizing 
the motor, so as to produce the same counter E. M. F. as the 
impressed. The energy current is the current consumed by fou- 
cault currents and hysteresis and the current necessary to drive the 
motor in its own bearings, that is, the energycurrent is partly a 
hysteretic current and partly a current consumed by friction losses. 

The magnetizing current is 90 degrees behind the E."M. F., and 
does not represent any energy, consequently, although considerable 
current is consumed when the motor is running light, since most of 
it is the magnetizing current, this current cannot be considered as 
representing any actual power taken from the generator. 

(Zo be continucd.) 


True Scientific Spirit. 

When in a recent interview with a reporter of M/cClure's Maga- 
zine, Prof. Réntgen described his first observations of the historical 
discovery, he was asked what he thought when he first observed the 
result, he replied: ‘‘I did not think; I investigated.” When asked 
what the radiations are he answered frankly, ‘‘1 do not know.” In 
answer to the question, ‘‘ What of the future?” he replied, ‘‘I am 
not a prophet, and am opposed to prophesying. Iam pursuing my 
investigations, and as fast as my results are verified I shall make 
them public.” 


Storage Battery Injunction [Made Perpetual. 


Judge Colt, in the United States Circuit Court, Boston, on April 
8, entered a decree sustaining the validity of the Brush Storage Bat- 
tery patent, owned by the Electric Storage Battery Company, of 
Philadelphia, and granting a perpetual injunction against the Hope- 
dale Electric Company and the Milford & Hopedale Street Railway 
Company. ‘This controversy, which involved large interests, has 
been of long duration, and was first decided by Judge Colt in 1893, 
when he granted a preliminary injunction, This injunction he now 
makes perpetual, 
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Central-Station Working.—XV. 


IMPROVING ENGINE Economy. 


BY C. R. VAN TRUMP. 


he engineer who considers, from an inde- 
pendent standpoint, the proper apparatus 
to install on central-station work, must 
necessarily be somewhat confused by the 
varied practice of the day, by the changes 
which have taken place within his experi- 
ence, and by the consideration of how soon 
the future will supersede with greater 
changes the apparatus of his choice. But 
the vital question is with the steam plant 

. already installed in his station, which, 
although not the ideal type, may be capable of much better results 
with slight changes and careful operation. At least we are not yet 
convinced, even with unlimited capital, that the question of economy 
demands that this old apparatus be consigned to the scrap heap. Far 
from it, for it answers beautifully the purpose of spare capacity, in 
which case its mission is to lie idle, but it will be found reliable to 
carry the cap load on short runs, when economy is not the chief 
consideration. 

In the station under the supervision of the writer, single-expan- 
sion, non-condensing, direct-belted high-speed engines have been the 
source of the greatest discouragement. Great care in studying their 
operation and in training the corps of engineers and firemen have been 
productive of considerable saving in the cost of the current, yet the 
best results show an average engine economy of 30 pounds of dry 
steam per I.H.P. per hour for an all-day run; the only unit which ran 
above this figure was a 14x13 engine running on municipal service, 
which was considerably overloaded and running 4000 hoursper year. 
With an increased demand on this service the question of increased 
power was taken up 1n connection with that of economy. 

This was met, instead of buying an entire additional unit, by 
building a twin engine of the same dimensions as the old one, with 
the exception of the cylinder, which was 21 inches in diameter, with 
the same stroke. This was directly coupled to the crank-shaft of the 
old engine by means of a flange coupling with simple eccentric valve 
motion, without any governor. The fly-wheel of the old engine was 
used on the out-board end of the newcrank shaft, and a large fly- 








1.—COMPOUNDED ENGINE. 


FIc. 


wheel placed between the two engines. 
in the accompanying cut (Fig. 3). 

The foundations were rebuilt inches of solid cement 
grouting, 5 feet deep, 13 feet long and 14 feet wide; on the concrete 
was built stone masonry with Portland cement and sand carefully 
laid; on top of this were set the two cast-iron foundation boxes with 
bolts through the stone work. The boxes were leveled and filled 
with grouting engines, bolted to the boxes, carefully lined, and set on 
opposite stroke, with eight-inch receiving pipe from the exhaust of 
the high-pressure engine to the admission of the low-pressure engine. 

The plant has been running 15 months, driving a 75-kw alternator 
together with a go-are light machine, without causing the least 


The arrangement is shown 
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trouble. Repeated tests have shown an average of less than 24 
pounds of steam per I. H. P. A test of the plant follows : 


TEST DATA. 


Compound engine No. 1, directly connected to return tubular boilers Nos. 1 
and 2, and directly belted to two 60-kw alternators and two 60-light arc 
machines. 


BOILER DATA, 
Time of run.......0. ewaveecs C64 s sb 0erecveceeawiers eee 6 hrs. 
Average gauge pressure...... Rpeceseeesececeees eeeees 108.8 lbs. 
PINE S.cbeaceseveininves over TTY Tire eOvae One leenn 30.6 ins. 
Absolute pressure..........s0+. SAG 405 Snbon Sie GRD esos 123.89 Ibs, 
Average temperature feed.......... eveeve oee.ciee veces 35 deg. F. 
a so GEEOS DOTS oc... 00-6 ctesees ove sot.g ** * 
" S Deen bode 6002950000045 00.088 eae eo? 
SPEIER Di suuis0.s 95,004 od koed Soee seb Sec bees deesueedy< ~~ 25 ins. water. 
PROLOT OURDORDCIOR sides: pic anabs cewsesigd ceee cede 1.052 
wont of steam........ pebs axcetuskes Sevens Seesekvebes -958 
otal fuel...... WOUNSS F004 £00609 10095066000 604000 ORC en 4714.5 lbs. 
UNE MON Gcs cudvstecdsserades pie deaweds adheaiseves es 8.8 per cent. 
OUND rk oh 6s po000esanine COvKkGhes OMR4e Cees iw ote ae < se > ” 
OE SM Sosccicseuceservaeecsessaconst soch.ex 4243.05 lbs. 
“« evaporation....,.. awed es shaw gear eiund baad ed 33,071.02 ** 
: - from and at 212 deg.........00. ses 33;008.09 * 
Evaporation per lb. coal, actual.........ccccsccecceee 7.-or “* 
= comb, from and at 212 deg.......... over - ™ 
ENGINE DATA, 
Average I. H. P. cards taken every 30 minutes........ 225.867 
. watts, alt’n’tor (read’gs taken every 1om.) .. A 29,580.9 
“ s “ “6 sc “eae 2 36,933-5 
arc ? bs Sy) Bae eee of 19,307-9 
“ 6 “ “ sé sé “ck oh B 19,948. 5 
BOC WEEE ccctecs Ne ee oe vasviesanees 105,770.8 
Lbs. coal per I. H. P. hour........ cueeaeeaiaereaes is "3.53 
oS o Ea We Lins eae as ba eo gwen ro canoes 6.19 
re SEE TEC iS”. yeah esp peduwene ed Gada cabdees ° 23-373 


On this run two 66 inch x 16 feet return tubular boilers supplied 
the engine, and care was taken to see that all valves were in good 
shape, so that no steam could get out of the boilers that did not go 
jnto the engine. Other tests confirm the figures given in detail. 
Cards taken from the engine are shown, which have been somewhat 
improved, mainly in the matter of the steam line of the high-pressure 
cylinder, since these tests were made. Our records indicate an 
improvement since this engine has been started, in the operation of 


‘ _ M.E.P.37.74 
\ 
\ 112.956 
HP. 
ATMOSPHERIC LINE 
uP M_E.P. 18.18 * J 
114.043 
LHP 
TOTAL I.H.P. 226.999 WATTS 76845 : : 


Fic. 2.—Carps OF COMPOUNDED ENGINE. 


the whole station. In the data given the boiler operation is not 
typical of the plant economy, as the boilers were not working at 
their best load, being limited to that of the engine. 

The cost of the twin engine was about 80 percent. per horse- 
power above that of the new equipment, and the same results could 
not have been possible without ‘‘scrapping” the old engine, with 
twv and one half times the cost per horse-power. Four other 
engines of the old type are still in the station, and it is proposed to 
compound these engines in pairs with a 21 x 13 cylinder for each pair, 
connecting them in the same manner, and giving a consequent sav- 
ing of 25 per cent. in fuel with a loss of 13 per cent, incapacity, at 
a cost of not more than $3 per horse-power, 































































SoME STATION DIFFICULTIES. 


H. M. KELLOG. 

In the course of an experience with an installation on the Edison 
three-wire system, considerable trouble was found by the reversing 
of the polarity of one generator when starting up. It was not con- 
sidered best to excite both machines from one, as it not only increases 
the load of that machine toacertain extent, but also makes a small 
station entirely dependent upon it for light. A plan to obviate this, 
which works very satisfactorily, is to connect the fields and rheostats 
in series with each other across the outside mains, and between the 
rheostats place a switch connecting the neutral wire to that point. 
By starting with the switch open the machines build up properly, 
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Fic. 2.—CoMPOUNDED ENGINE. 


and then by closing the switch the voltage may be regulated. The 
manner of accomplishing this is indicated in Fig. 4. 

For the past year the writer has been in charge of a directly-con- 
nected 220-volt two-wire station, which, together with a storage 
battery, comes very near to the ideal condition for a small plant. It 
allows of a fully loaded steam unit while in operation, and an 
economical 24-hour service, two things, the lack of which are the 
bane of every small station. While this is an expensive plant in first 
cost, the saving in fuel and labor will more than pay the interest and 
depreciation on the extra investment. Incandescent are lamps, 
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FIGs. 4 AND 5. 


placed four in series, are used for street lighting. The lamps at first 
gave a great deal of trouble by incessant flickering, and often one 
would stick and refuse to feed, thereby putting out the whole group. 
This was partially remedied by connecting the centre points of all 
the groups together, and by connecting in a switch at this neutral 
point it became possible to throw in sufficient dead resistance to re- 
place a pair of lamps which might refuse to work, a fact indicated by 
a pair of pilot lamps connected from each main to this neutral point, 
as shown in Fig. 5. This has proved a fairly good makeshift, and 
at the same time considerably reduces the tendency to flicker. 
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Non-Arcing Switches. 


BY S. D. MOTT, 


The interruption of electric currents of large units, the breaking 
of circuits of high power to produce the least disruptive and damag- 
ing effects from arcs, is a problem which must grow in importance 
with the constant increase of potentials employed in modern electri- 
trical distribution and installation. The efforts of designers to 
minimize the blister and consequent damage of metallic contacts 
has been by (a) quick breaks, (b) blow-outs, magnetic and otherwise, 
and still others by disposing the ultimate break on removable con- 
tacts of carbon. 

The present design is a change in that it aims to prevent the arcin 
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the first instance at the switch proper by diverting it where its harm- 
ful effect will be nil. This is accomplished in Figs. 1, 3 and 5 by 
causing the current to flow through a divided circuit, in one limb of 
which is a fuse of predetermined carrying capacity ; in the second 
instance this is accomplished by means of a bridge circuit, Figs. 2, 
4 and 6, in the neutral branch of which is a similarly conditioned 
fuse. 

In the one case the fuse carries part of the current, as it bears a 
shunt relation to the break, and in the second design the fuse is 
devoid of current until the switch is thrown, when the whole current 
is on the fuse, ensuring its immediate destruction. In either case, 
the circuit is zo¢ broken by the switch movement, but the effect is to 
throw the whole current on the fuse, which instantly blows, thus 
relieving the contacts proper from damage. 

Experiment with the first arrangement of circuit (Figs. 1, 3 and 5) 
shows that the rating of the fuse should be about one tenth the 
amperage of the current flowing. At this rating and proper length 
it has been observed that there is an entire absence of spark at the 
metal surfaces. , 

The dotted line (Fig. 4) on single-throw bridge switch shows 
the neutral points for fuse connection, which in this case are led 
out to the face of base; in the double-throw bridge switch 
(Fig. 6) the fuse terminals are supposed to be on the back side cf 
the base. 

It is deemed best to have the blade on the right of Fig. 2, longer 
than its mate, to ensure the blowing of fuse. 

The matchbox-like receptacle at a is to conveniently hold out fuses 
for renewals after the switch has been thrown; 4 is a spool of fuse 
likewise ready for use. By attaching a mechanical counter to spool 6 
the number of throws of the switch during a certain period may be 
known if for any reason this were desired. 

All the illustrations are arranged for manual renewal of the fuse: 
it can be arranged, however, for automatic action with some addi 
tional expense. 
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Inherent Defects of Fuse [letals Experimentally Considered. * 


BY WALTER E. HARRINGTON. 

It is not uncommon for fuses to carry from 50 to 200 per cent. of 
current in excess of their rated capacity. It was found that a 20- 
ampere fuse in a commercial fuse block permitted the passage of 50 
amperes for five minutes. Thearc continued to be maintained until 
the current was broken at the switchboard. Commercial fuse meters 
made of alloys will maintain ata réd heat, and therefore at a tem- 
perature liable to ignite dust or other combustible material. 

The use of copper as a fuse metal has been unadvisably urged by 
some. There is, of course, one very great argument in its favor for 
a given carrying capacity of copper compared to metal such as lead 
and tin of a lower melting temperature, the cross section is much 
less, and in event of the fuse ‘‘ blowing” there is much less metal to 
be disrupted and cause current-carrying gases. However, the fea- 
ture of maintaining at a red temperature condemns high temperature 
melting metals for use as fuses. Owing to such metals being main- 
tained at times at a temperature causing oxidation and molecular 
changes, the life and characteristics of the metals are materially 
affected, thus introducing an additional uncertainty. 

In power transmission and central-station work where fuses have 
been known to blow under short-circuited conditions, much of the 
damage done to the fuse terminals and surrounding insulation was 
due to the severe, vicious arcing maintained, of course, at the expense 
of the terminals. Enclosing a fuse is not safe as the gases generated 
upon the fusion of the metal will continue to carry the current in 
event of a short circuit. Arcing is a necessary evil; any effort to 
abolish it will be followed by disruptive E. M. Fs. and breaking down 
of insulation. 

Since arcing is present, let us reduce its destructive effects to a 
minimum. An arc is a flexible floating conductor; enclosing it in 
any manner makes it more dense and its carrying capacity is thus 
materially increased. A practical test has demonstrated conclusively 
the importance of using as short a fuse as possible in order to reduce 
to a minimum the formation of gas. The longer the fuse the more 
metal to fuse and thus a greater volume of gases produced. Further, 
the terminals should be so protected as to reduce to a minimum the 
possible formation of gases and, therefore, arcing a‘ter the circuit 
is free from the first disruptive induced E. M. Fs. present upon the 
opening of the circuit. Let the fuse be enclosed in a fuse chamber. 
If you choose, prepare the chamber so that the flame cannot get out 
to ignite any combustible, but provide plenty of vent for the gases. 

Fuse metals are very sluggish in fusing. The evil effects of this 
quality are obvious. It has been urged by those not familiar with 
the practical operation of magnetic circuit-breakers that they have a 
‘‘hair trigger action,’ and this militates against their practical 
utility, owing to their tendency to open on the slightest provocation. 
This argument is not based upon facts, as in practice magnetic cir- 
cuit-breakers are adjusted to open upon a current some 25 per cent. 
in excess of the maximum normal rise in current. 

.t seems apparent from the above considerations that fuse metals 
are not a satisfactory means for protecting electric currents. The 
other factors of uncertainty, such as shape, position, length, temper- 
ature, nature of the alloy, Peltier effect, expansion and contraction, 
terminals, effect of current flow, etc., I have not gone into, as they 
are now pretty well understood. If the conditions of slight overload 
are all that fuses are to guard against, then fuse metals properly 
made and rated are probably a better protection than no protection, 
but under the actual conditions in practice for circuits carrying more 
than 10 amperes it would seem poor engineering practice to use fuse 
metals. 

[Mr. Harrington closed his paper with a description of the mag- 
netic circuit-breaker, which has already been described and illus- 
trated in these columns. ] 

Alternating-Current Arcs. 
To the Fditur of The Electrical World: 

Sixr:—In commenting upon Prof. Puffer’s interesting paper, read 
before the Institute of Electrical Engineers last week, you say that 
the stroboscopic method ‘‘has not apparently been before applied to 
the study of the alternating-current are.” In Comptes Rendus, July 
19, 1880, M. Joubert describes its use as enabling one to examine 
optically the progressive changes which occur in such an arc, as it 
passes through the current period. His work was qualitative only. 

In 1890 the method was made use of here in measuring the candle- 
power of an alternating are at definite times during a period. The 


* Abstract of a paper read before the Franklin Institute, Philadelphia, March 


24, 1896. 
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work was taken up again in 1892-3, and the results read before the 
International Electrical Congress. The paper may be found in 
the Congress Proceedings. It contains a set of curves, show- 
ing the corresponding instantaneous values of current, potential 
difference and candle-power, during a period. I did not know of M. 
Joubert’s work until later. 

Since 1893 others have used the method for the same purpose. 
Interesting as the method is, its application to the alternating-cur- 
rent arc can hardly be said to be new. Benj. F. ‘hHOMAS. 

Ono STaTe UNIVERsIry, CoLumsus, 0. 

Focusing Effect of Crookes Tubes. 
To the Editor of The Electrical World: 

Sir:—Ever since the debut of the so-called ‘‘ Focus Tube” of Prof. 
Rowland, it has been my intention to write you calling your atten- 
tion to the fact that as early as the 1sth of February, in the course 
of my experiments, I discovered the focusing effect of a Crookes 
tube, which, by comparison of the two sketches enclosed, will be 
found to be almost identical, even in form, with the Rowland 
tube. 

On page 243 of THE ELEcrrRIcAL WorLD of March 7, will be found 
avery clear illustration of my apparatus with which this tube is 
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employed. The only difference between my tube and the focus tube 
of Prof. Rowland, is that he places the platinum disc at an angle, 
while I tilt my entire tube—but in both cases to secure the same 
results—the proper relation of the photographic plate to the point of 





radiation of the rays. 

All of the rayographs which I have made have been made with the 
same tube as that shown in the photograph, and the sharpness of 
focus which Prof. Rowland lays so much stress upon, I secured in 
my pictures as early as the middle of February. 

ROCHESTER, PA. HERBERT B. SHALLENBERGER, 


Rontgen Ray Nomenclature. 


70 the Editor of The Electrical World: 

51k:—-1 would state that I am decidedly of the opinion that no 
name beyond that of Réntgen pictures is at present justified, for the 
reason that the phenomenon ‘itself is so poorly understood. Fur- 
ther investigation may prove that the rays used are the cathode rays 
of Lenard, or that they are distinct radiations set up at the surface of 
a tube, according to R6ntgen’s ideas, or we may find, as certainly 
seems now probable, that they are set up at the anode rather than at 
the cathode. They may ultimately be reflecied or refracted by ordi- 
nary means, and we may be able to definitely prove that they are 
longitudinal vibrations, and until some definite conclusion is reached 
or at least until the various experimenters agree in their results, it 
would seem wise to refrain from giving them a particular name. 

F. A. C. Perrine. 

LELAND STANFORD, JR., UNIVERSITY, PaLo ALvo, Cot. 
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DYNAMOS, MOTORS AND TRANSFORMERS. 


Transmission. HANNAPE. L'£Eclairage £ilec., March 21.—A_ continua- 
tion of a serial on an experimental study of the various transmission 
losses on open circuit in a certain electric motor. 


LIGHTS AND LIGHTING. 


Incandescent Lamps. Ricuarpd. L’£Eclairage Elec., March 21.—A con- 
tinuation of his long serial, giving illustrated descriptions of, recent im- 
portance in incandescent lamps, and in their manufacture, taken appar- 
ently from patent specifications. 





Electric Fountain. West. Elec., April 4.—An illustrated description of 
a small in-door fountain, which is illuminated from a hidden light directly 
above it, instead of below it, as in the usual forms; the arc light is a 4o0o- 
cp focusing lamp, requiring 30 amperes at 7o volts, the current being 
taken from a r1o-volt lighting arc; below the arc there isa glass disc 
containing colored glasses, which is resolved horizontally by a small 
motor; the reflected light 1s estimated to be 2,000,000 candle-power. 


POWER AND HEAT. 


Two-Phase Transmission Plant. Nizzora. L’Elettricista. March 1.— 
An illustrated description of a recently completed plant in a paper mill 
in Romagnano-Sesia, Italy, erected by the firm of Brown, Boveri & Co., 
in which 810 horse-power is transmitted from a waterfall three miles dis- 
tant; the power station comprises three vertical turbines of 270 horse-power 
each, coupled directly with three two-phase alternators with stationary 
armatures ; the exciters are driven by a separate turbine ; the generator 
voltage is 3600, and the number of alternators 50coo per minute ; the 
power is transmitted by four wires and then transformed down to 230 
volts by seven two-phase transformers of go kilowatts and two of 15 kilo- 
watts for illumination ; there are six two-phase motors of 120 horse-power, 
besides a number of the smaller ones. The motors are capable of develop- 
ing their full torque at starting without the use of brushes or collecting 
rings; starting is effected by an ‘‘ingenious device automatically vary- 
ing the connections with resistances in the induced circuits”; a test 
showed a total efficiency in the transmission of 80 per cent.; the illustra- 
tion included a view of the interior of the station, a cross-section of the 
dynamo, the arrangement of the circuits and external views of the large 
motor and the transformer. 

Zufikon-Bremgarten. L’Ind. Elec., March 25.—The continuation of the 
illustrated description of several power plants near Zurich. 

Electric Turrets. Lond. Elec. Eng., March 27.—A translation, with 
the illustrations of the article mentioned in the Digest, March 28, describ- 
ing those of the cruiser Captain Prat. 


Pumping Station. West. Elec., April 11.—A reprint of the illustration 
accompanied by a brief description, from the article abstracted in the 
Digest, Jan. 4, describing the alternating-current pumping station at 
Worcester. 

TRACTION. 

Three-phase Railway System at Lugano. Elek. Zeit., March 26.—An illus- 
trated description of this new line; it is the first description of any length 
that has appeared. The chief objection to this system is that at least 
two overhead wires are required, but this is not as objectionable as might 
appear at first thought; as the weight of the two lines is not appreciably 
greater than with continuous currents, the same overhead structure can 
be used; at crossings and switches where the construction would become 
complicated, the current is taken from only one of the two wires, the 
other circuit being momentarily without a current, as it is well known 
that multiphase motors, after being started, can be run as single-phase 
motors; the double wires have an important advantage in that it is ex- 
tremely unlikely that the trolleys will jump from both at the same time. 
the production of arcs being therefore prevented almost entirely: besides 
this, alternating currents do not produce such bad arcs; the overhead 
wires will therefore not be worn as rapidly as with continuous currents. 
The chief advantage of alternating currents lies in the fact that 
with less cost for the wire, and with smaller losses, 1t is possible to pro- 
vide the current for very extended lines; this enables distant water- 
powers to be used; experience shows that owing to the simpler construc- 
tion of multiphase motors as compared with those for continuous cur- 
rents, they are much more reliable; the statement that a multiphase motor 
cannot develop the same torque as a continuous-current motor 1s no 
longer correct, for, on the contrary, with the same weight it is possible 
to construct multiphase motors with appreciably greater starting torque, 





as the induction in the iron for normal loads is much smaller, for which 
reason the torque for a short time may be increased quite appreciably; 
for regulation of the speed, resistances are inserted in the armatures cir- 
cuit, by which it may be varied from full speed to zero; under normal 
conditions they have the great advantage that the speed is constant no 
matter how much the load may vary, and whether the car is going up 
hill or down; in descending a grade the motor acts as a dynamo, 
sending the current back into the iine, the arrangement acting as 
an automatic brake to keep the speed constant. In the present installa- 
tion at Lugano, Switzerland, parts of which are illustrated in the 
article, the distance to the power plant is 7.2 miles, the source being a 
water-power, which also supplies power to the San Salvatore Mountain 
Railway; there is a direct-coupled, 150-hp, three-phase generator, run at 
600 revolutions, the voltage being 5000 and the frequency 40; the arma- 
ture is stationary, and the iron parts of the magnetic field rotate; the 
pole-pieces are not opposite to each other, but are staggered, the advan- 
tage being that the armature coils are then common to both of the arma- 
ture cores, that is, the armature windings pass through both halves of 
the armature and each half does not have its own winding. The lead to 
the railway consists of three wires 5 mm in diameter, and there is at pres- 
ent only one transformer in the middle of the line, reducing the voltage 
to 400; the length of the railway is 4900 m, the steepest long grades are 3 
per cent., and the steepest short ones 6 per cent.; the trolley wires have 
a diameter of 6 mm (about No. 3, B. & S.) and they are 10 inches apart; 
at present there are four cars for 24 passengers each; each car has asingle 
motor of 20 horse-power with a reduction of 1 to 4; the normal speed is 15 
kilometres per hour (9 miles) ;there are two separate trolley poles, one being 
1 m behind the other; the reduction of the speed is accomplished in a very 
simple manner, by a resistance placed in the circuit of the rotating part, 
by means of three contact rings. If a greater speed is required it could be 
produced by a special arrangement for reducing the number of poles; the 
same effect can also be produced by having a higher frequency on such 
stretches; where exceptionally steep grades are encountered the out- 
put of the motor can be increased greatly by a different connection of 
the windings, which increases the field intensity, or that part of the line 
may be provided with a higher voltage, which is readily done by a sepa- 
rate transformer. Tests made gave very satisfactory results; there was 
no trouble with neighboring telephone lines after the circuit was made 
metallic; it was easy to start with an overloaded car on the steepest 
6 per cent. grade without increasing the field intensity of the motor. (See 
also Digest, March 21 and Feb. 22.) 

Sur face-Contact System. Krizix. Zeit. f. Elek., March 1.—A reprint 
of a lecture with illustrations, describing the original Gordon system of 
surface contacts, with switching devices for connecting the sections under 
the car with the source of power; he considers this the best system and 
describes some modifications of it. 

Austrian Railway Statistics. Zeit. 7. Elek., March 1.—A table of statis- 
tics for parts of the past year; from this it appears that there were in 
Austria 35.9 kilometres of electric railways, comprising seven lines. 

Determination of the Traction Coefficient. Zeit. f. Elek., March 1 and 
15.—A brief discussion of the subject giving some experimental data. 


Electricity on Steam Railways. BAxTER. “Elec. Eng., April 1 and 8; a 
continuation of his long serial (see Digest, April 4). He discusses the 
relative costs of the repairs of locomotives and electric motors, showing 
that there would bea decided saving in this item in favor of the latter; 
he shows from the reports of various railways that the average cost of 
repairs for locomotives is about 50 per cent. and in the cost of the Penn- 
sylvania Railway 78 per cent. of the coal bill; or about 5 to 7 per cent. 
of all the other expenses combined; the cost of repairs of electric 
motors, he thinks, would not be more than about 30 per cent. of 


that of steam locomotives. He also discusses the saving in 
maintaining the track, as the electric motor is perfectly bal- 
anced, while the steam locomotive is not. He then considers 


the saving in weight, and shows that the electric motor could do the same 
work with a saving of about 75 per cent. of the weight of the locomotive 
and tender; it would also require one man less to attend to it. The ques- 
tion of the power of electric motors is discussed at some length; figures 
taken from machines in use show that motors can give an output at 50 
miles an hour, of one horse-power for 20 pounds of weight, or even less, 
and they will therefore do four times as much work as a locomotive of the 
same weight. Heshows that the hmitations due to speed and atmos- 
pheric resistance do not apply to the same extent to electric motors. He 
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makes some calculations to show the saving in energy required to move a 
train due to the saving in the weight of the motors. 


Test of a Ten-car Electric Railway. VauGuan. £ilec. Eng., April 1.— 
Brief, tabulated results of a test of a new single-track road 10 miles long. 


European Railway Statistics. Elec. Eng., April 8.—A reprint of some 
of the tables from Z’/nd. Elec., which were abstracted in the Digest, 
April 4. 

INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Regulation of Pressure. CowanandStit_. Lond. £éec. Eng. and Elec. 
Rev., March 27.—The first part of a reprint in full with illustrations of a 
recent paper on the regulation of pressure and the reduction of light- 
load losses in alternating-current systems of electric supply. The object 
of the first part of the paper is a discussion of what they consider the 
best methods of maintaining a constant pressure in all parts of a system 
under varying loads. From the point of view of the regulation of pres- 
sure, the system using high-tension distributors with transformers on 
consumers’ premises is the worst; the one with feeders with transformers 
in street boxes, and both high and low tension distributors, is the best; 
they discuss the relative advantages of the latter and the one in which 
there are feeders with transformers in sub-stations and low-pressure 
distribution. Although sub-stations with banks of transformers have be- 
come popular, they think their advantages have been somewhat over- 
rated, and that a cheaper and somewhat more efficient arrangement is to 
space out the transformers under the sidewalk, as shown in the arrange- 
ment marked PD in the accompanying figure, whereby much better regu- 
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lation is obtained than with the low-pressure system marked C (no further 
description of the arrangement is given); it also has the advantage 
of simplicity in first laying out the mains when the load is uncertain; 
in this system it is simple and inexpensive to lay out both high and low 
tension cable of enough capacity for the ultimate requirements; trans- 
formers of 12 to 15 kilowatts may have a very high efficiency and are more 
readily handled than very large ones; underground switches are arranged 
so that it is possible to remove a transformer ~vithout interfering with the 
supply; similar switches are also provided on the high-tension mains. 
Apart from the question of regulation, the feeders should be proportioned 
in accordance with Thomson's law, but a regulation device must then be 
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connected to each feeder, preferably at the generating station end. They 
described the following graphical method for finding the size of feeders 
according to Thomson’s law, as the usual formula needs some modifica- 
tion; the most economic cross-section depends on two things—the 
cost of the cable and the cost of the energy lost in it; according to 
that law, the annual allowance for interest and depreciation on 
the cost of the cable should be equal to the annual cost of 
the energy lost in it; the cross-section is therefore governed by 
the current and not by the length; the drop must take care 
of itself. Although Thomson's law is not directly applicable, its spirit 
should not be neglected; the annual cost of the energy wasted per mile, 


THE ELECTRICAL WORLD. 





435 


added to the annual allowance per mile for depreciation and interest on 
first cost, should be a minimum; the mean value of the squares of the 
current during the year should be taken; from actual load diagrams for 
Stations with a small all-day load the maximum current is from two to 
three times as great as the mean square value of the current for the 
whole year; the cost of the cable alone and not that of laying should be 
taken into account. The horizontal distances in the accompanying dia- 
gram represent resistance in ohms, and the vertical distances represent 
pounds sterling; allowing 10 per cent. for depreciation and interest, the 
curve A gives the relation between 10 per cent., the cost per mile of the 
cable, and its resistance, for both lead and return; this is not a hyperbola, 
as it would be according to Thomson's law, which is represented by the 
dotted curve; the cost of the resistance losses per mile are then calculated 
for any particular value of the resistance, and the straight line O B is 
drawn, which will give this cost for any other resistance; this one has been 
calculated for a current of 26 amperes, the cost of production being taken 
as 3 cents per kw-hour; adding the ordinates of the two curves, gives the 
curve marked C, whose minimum value corresponds with a resistance of 
0.78 ohm, and this is the right size, whatever the length or the voltage re- 
quired at the feeding point. For long concentric feeders the capacity cur- 
rent should be taken into account, especially as it is more marked for 
light loads; it is calculated with sufficient accuracy from the formula 
C—2nnXK V,in which £ is the capacity in farads, ” the frequency and 
V the mean voltage; this current is a quarter of a period in advance of the 
impressed voltage, and must therefore be added to the main current in 
the proper way, by taking the square root of the sum of the squares of 
the two currents. As the drop on feeders calculated in this way is con- 
siderable, when they are long, some system of regulation must be adopted; 
there are three methods of doing this, which differ widely in efficiency 
and economy; first, to put resistances in the shorter feeders circuits; 
second, to use choking coils instead; and third, to raise the voltage by 
special means for the long feeders; the third method they consider much 
more economical; choking coils involve a much greater iron loss than 
transformers, and as their voltage is out of phase with the main current 
it must be much greater than that required in phase with the main cur- 
rent. They then give a history of the third method, accompanied by 
illustrations of the apparatus. It is to be continued. 


Earthing the Middle Wire. Picc. Lond. Alec. Eng., March 27.—He 
discusses what will take place when one or more points of circuits are 
grounded, and shows that the question of the earthing of the middle wire 
depends on the maintenance of the insulation of the outer wires; 1f this 
can be maintained no advantage results from the earthing of the middle 
wire, but if it cannot be maintained, and it seems difficult to conceive it 
possible under all circumstances, there would seem to be very substan- 
tial advantages gained by earthing the middle wire; the most suitable 
method is to use two concentric mains, with bare outside wires constitut- 
ing the neutral wire, these outer wires being connected together at fre- 
quent intervals; how far electrolytic action would affect the wires it is 
not possible to say now; it would seem necessary to specify the maximum 
allowable difference of potential between the two ends of the middle 
wire; it might also be earthed through suitably provided earth plates. 

High-Voltage Lamps. Lond. Elec. and Elec. Rev., March 27.—A reprint 
in abstract of the discussion of Addenbrooke's paper (see Digest of last 
week), the abstract being a much fuller one than was noticed in the 
Digest last week. 

High-Voltage Lamps and Their Influence on Central-Station Practice. 
ADDENBROOKE. ix. Eng., April 8.—Beginning of a reprint in full of the 
article abstracted in the Digest, March 28 and April 4. 

Central-Station Economy. West. Elec., April 11.—A reprint of the arti- 
cle of Dr. Rascn, abstracted in the Digest, Dec. 14 and Feb. 8. 

WIRES, WIRING AND CONDUITS. 

Economical Current Density for Electric Light Mains. WHITCHER. 
Lond. £/ec., March 27.—In the practical application of Thomson's law for 
the most economical current density, several important points of doubt and 
difficulty arise, and it is the object of the present article to discuss these 
as far as they affect the design of distributing systems. He states the 
law.in the following terms: ‘‘It asserts that the most economically effi- 
cient conductor for a given purpose, all working and capital charges duly 
considered, 1s one in which the annual waste of energy is equal in value 
to the annual charges upon that part of its capital cost that is directly 
proportional to its sectional area.” He discusses tke various details in- 
volved in these calculations, and deduces some comparatively simple 
formulas; the article does not admit of being abstracted. In deducing 
the cost of the mains he takes into account the cost of the insulation, 
protection and laying; for the cost of the power he does not use the usual 
average or mean cost, but instead of this he uses the cost of adding 
another kilowatt to the rate of output, which is much less; this point he 
considers at some length; as a general figure he finds that $225 would 
approximately represent the cost of adding each extra kilowatt to the 
capacity of a generating plant; certain expenses cannot be increased 
in small increments, but will advance in very pronounced steps; in the 
cost of maintainance he assumes a constant standing charge of 1.4 per 
cent. and a running charge 0.4 cent per kw-hour per annum. With the 
values for capital charges suggested in his article he arrives at a maxi- 
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mum current density for high-pressure constant-current feeders, of 800 
to 500 amperes per square inch between the limits of 500 to 4ooo hours per 
year; with high-pressure feeders, with load factors of from o.o1 to 0.3, the 
current density varies between 830 and 600 amperes per square inch, and 
with low-pressure feeders from 750 to 550; with low-pressure distribution 
circuits the variation is from 14co tu 1000, and with bare copper, from gco 
to 700 for the same load factors; it is a noteworthy point about these fig- 
ures that they are comparatively constant over a wide range of load fac- 
tors, and an accurate assumption of the latter is therefore of no conse- 
quence; they show that the economical density is limited to a much 
narrower range than that given by calculations based on the arbitrary 
and erroneous assumption that the value of the energy per kw-hour is a 
constant. 
Thomson's Law.—See abstract above under ‘‘ Regulation of Pressure.” 


Concentric Wiring. Kintner. Elec. Eng., April1.—A note in which 
he speaks favorably of Mr. Mavor’s recent paper (see gest, Dec. 21) and 
points out other important advantages of this system which were not 
stated in that paper. When lead cables are used they are often found to 
be ruptured, and he believes that no satisfactory explanation of the rea- 
son has been found ; he thinks it undoubtedly due to atmospheric elec- 
tricity during thunder storms. He thinks no cne has yet given a satis- 
tactory explanation of the explosions in manholes and subways; he 
thinks that the various theories are incorrect, and that such explosions 
are really due to atmospheric electricity ; to the same cause he attributes 
the shocks received from incandescent lamps. He concludes that there 
can be no safer system for lighting or transmission of power than the 
concentric system, having an absolutely earthed contact at all points of 
the outer conductor. 

Iron Conduits. Dorps. Elec. Eng., April 8.—He suggests the use of 
plain iron pipe for a conduit system for international wiring, and he 
thinks it would afford a better protection than some of the conduit tubes 
now in the market; a reamer should be passed through the tube to 
remove all burrs, and by dipping it into hot asphaltum the tendency to 
sweating would be removed ; the wire should be of the prescribed stand- 
ard, and no pipe smaller than % inch in diameter should be allowed. 


Inherent Defects in Fuse Metals. Herrinctron. West. Flec., April 11.— 
An abstract of a recent paper read before the Franklin Institute ; it will 
be abstracted here after the complete paper is published. 


ELECTRO-PHYSICS AND MAGNETISM. 


Rénigen Rays. MINCHIN. Lond. £éec., March 27.—In a brief com. 
munication he states that it is a generally accepted fact that X-rays dis- 
charge negative electricity from all bodies with great rapidity, and posi- 
tive more slowly, leaving every body with a final positive charge; he has 
just discovered that this law is not true, and that the correct statement is 
as follows: ‘' The X-rays charge some bodies positively and some nega_ 
tively, and whatever charge a body may receive by other means the 
X-rays change it, both in magnitude and in sign, to the charge which 
they independently give to the body.” The foliowing is a list of metals 
arranged in approximate descending order of their susceptibility te posi- 
tive and negative electrification; positive: iron, platinum, copper, steel, 
aluminum, gold, bismuth, silver and antimony; negative: sodium, mag- 
nesium, tin (greatly depe1.ding on surface), lead and zinc; antimony is 
very feeble; the behavior of tin is like that with ordinary light; sodium is 
very strong, and must be highly charged negatively be‘ore the rays begin 
to diminish the charge. This observation, he believes, disposes of the 
theory that X-radiation is a stream of electrified particles shot off from 
the tube; the effects noticed seem to bring the rays under the category 
of waves, the result being just the same as that which ordinary light 
gives with various kinds of photo-electric cells; the result is greater with 
a bright surface than with an oxidized one. A full description is prom- 
ised; he adds that one should observe that inductive effects from the coil 
and the tube, on the electrometer, must be carefully screened off. 

The Lond. lec. Aev. and £iec., March 27, states that according to 
Cozens-Harpy, a Crookes tube, although it containsno carbon, blackens 
like an incandescent lamp in front of the cathode disc, while behind this 
disc there is a gradual whitening; while excited the tube becomes elec- 
trified positively behind and negatively in front of the cathode disc; 
careful measurements seem to show that the rays emanate from the 
inclined anode; a candle flame was found to be quite transparent to these 
rays anda possible trace of double refraction was obtained with a rhomb 
of calcide. 

Mr. ANPREOLI in the same journal gives an illustrated description of a 
form of apparatus for generating these rays, as made in Paris in the form 
of a commercial apparatus; it consists merely of a Ruhmkorff coil, giving 
a spark up of 120 mm. The makers found that a rapid vibration of the 
contact breaker is not as satisfactory as the Foucault mercury inter. 
rupter; they also found that it is an advantage to switch on the coil for 
about four minutes, then off for one minute, and so on; short tubes ar> 
not as good as long ones, and are less durable; in obtaining shadow pic- 
tures on fluorescent screens, care should be taken to thoroughly surround 
the tube witha black envelope, in order to suppress the action of the 


green light. 
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The Lond. Elec. Eng., March 27, states that Mr. Troost found that the 
artificial blend which he prepared in the form of crystals, when exposed 
to sunlight gave off the new radiations in sufficient quantity to enable it 
to be used instead of a Crookes tube in cases in which a long exposure is 
allowable; he obtained very good negatives in this way; no further infor- 
mation is given. 

L'Ind. Elec., March 25, reprint extracts from a number of Academy 
papers bearing on this subject. In a paper by Cotson, he classifies the 
various effects produced by the different forms of energy on the sensitive 
film of a photographic plate, dividing them into mechanical, chemical, 
calorific and luminous.—In a note by RiGui, he states that the rays-act on 
dielectries as on conductors; that is, they produce a dispersion of the 
charges whatever be the initial state, and they give a final positive 
charge; he describes an experiment showing how to obtain electric 
shadows by the action of these rays; also a process by which the inten- 
sity of these rays may be measured by their action on electrified bodies. 
Regarding the effect noticed by Gossart & Chevallier (see Digest, March 
28) on the radiometer, he finds thatit no longer takes place if the exterior 
of the bulb is ‘‘ bathed ” (the meaning of this is not quite clear); this prevents 
the formation of local electric charges on the side of the tube turned toward 
the source of the rays; it appears that the stopping of the radiometer is 
due to the electric force arising from the charge produced by the rays on 
the walls of the bulb. He also studied the dispersion in rarefied air. 
BaTTELL! & Garpasso found that they could obtain very intense Réntgen 
rays by fluorescing certain mineral substances by cathode radiations; 
also that with the Tesla apparatus (presumably meaning the disruptive 
coil) they obtained good photographs in two seconds; they also discov- 
ered a number of substances which fluoresce more intensely than platino- 
barium-cyanide (but they are not given in the abstract); they also found 
that by placing fluorescent substances behind the photographic plate the 
time of exposure is reduced; they claim to have discovered beyond doubt 
the existence of diffused reflection and the absence of refraction.—CHABAUD 
experimented with a number of different kinds of glass, subjected to the 
action of these rays; he found that the following kinds were very permeable: 
those with a basis of sodium, potassium and chalk; compounds of 
these, and German glass; crystal glass is refractory; uranium glass was 
traversed with no more difficulty, and the darker kinds of these were more 
refractory than those of lighter tints; he thinks the opacity ot crystal 
glass is explained by the presence of lead; he thinks that these experi- 
ments explain why glasses giving a blue fluorescence are not so good for 
the production of Réntgen rays.—GirarRpD and Borpas claim to have 
found that the rays emanate from the anode and from the cathode, and 
that the fluorescence of the tube acts but feebly on sensitive plates.— 
IMBERT and BERTIN-SANs endeavored to find the starting point of the 
rays, and found that different tubes behaved differently; their observa- 
tions are briefly described, but the abstract is not very clear.—D’ARSon- 
vaL found that the risk of bfeaking the tubes is avoided by placing the 
end of the tube which becomes heated in a small dish of celluloid filled 
with water, which is quite transparent to these rays; by using a high 
frequency and a very long tube there is no need of having internal 
electrodes, as these dishes of water will serve as external electrodes; by 
using tubes without internal electrodes the walls are not coated with any 
metallic bodies coming from the electrodes, and such tubes can therefore 
be forced with less risk.—GALLiTzine and Dr Karnsjitzky endeavored to 
find the starting point of the rays by taking a photograph of a number of 
nails driven into a slab of wood; they found that the surface of emission 
is very small; that the centre of emission is inside of the tube at a distance 
of several millimetres from the walls; and that it is quite possible that 
besides the centre of emission which corresponds to the cathode there is 
another derived from the anode.—BUGUET made an experiment with a 
similar apparatus, and found that there were several shadows for each 
nail, the directions of which showed that the rays did not come from the 
anode, but from the fluorescent regions; when the rays were screened by 
a diaphragm, which covered everything except the fluorescent region, all 
the shadows converged; other experiments gave similar results, and he 
therefore agrees with Réntgen that the rays do not emanate directly from 
the electrodes.—Campos showed from experiments that radiations emitted 
from fluorescent bodies have the properties of R6ntgen rays. 

L'lnd. Elec.. March 25, also contains a short article by ARMAGNAT, 
describing briefly some experiments for determining the behavior of dif- 
ferent bulbs, but he appears to draw no important conclusions, simply 
describing some experiments; he assumes that the greenish yellow fluor- 
escence is essential to the production of X-rays; he endeavored to deter- 
mine how to adapt a coil to a given bulb in order to produce the best re- 
sults; by placing the spark gap in parallel with the bulb, he found that 
after go minutes the spark-length increased from one to six mm, together 
with the fluorescence; when the coil was then changed for one giving 
twice the spark-length, excellent photographs were obtained in one min- 
ute, and after several minutes the fluorescence again diminished; the 
same process could be repeated; this showed two contrary effects of the 
current, and that probably the voltage plays an important part; also, that 
the apparent resistance diminished as the current strength increased, as 
in electrolytes; all the bulbs which he tried showed an increased resist- 
ance with use. 

Classification of Physical £ xperiments. FOURNIER-D'ALbE. Lond. Eéec., 
March 27.—He specifies the characteristic types of experimental elements 
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and suggests a simple classification and notation for the various physical 
experiments, the symbols being adapted for international use. 


Ronigen Rays.—The Elec. Rev., April 1, contains another communica- 
tion from Mr. Tesla, the greater part of which is descriptive of his re- 
searches with the reflection of R6ntgen rays, including an illustration 
of the apparatus used. His researches have strengthened his conviction 
that the rays are streams of material particles possessing a great velocity, 
and they should therefore be capable of being reflected; he describes and 
shows a form of tube which consists of a cylinder of very thick glass, the 
bottom of which is made very thin, and the top of which contains the 
single electrode which should be of aluminum, as platinum gives inferior 
results, and the bulb is disabled in a comparatively short time; he de- 
scribes briefly how a fairly constant vacuum may be maintained and pro- 
duced electrically. It is not literally true that the Crookes vacuum is 
not high enough for producing the R6ntgen phenomena, which manifest 
themselves even with poor vacua, provided the potential is high enough; 
to prevent overheating when the potential is raised, the number of im- 
pulses or their duration should be reduced, and it is therefore well to use 
a rotating commutator in connection with the ordinary coil instead of a 
vibrating make-and-break; with this rotating commutator the conditions 
may be adjusted to suit the degree of the vacuum and the potential. In 
his experiments with reflection he used a T-shaped box of lead, which 
was fourd to be entirely impervious; the bulb was placed at one end of 
the straight piece, and the sensitive plates were placed over both of the 
other ends, the reflecting plate being secured at the proper angle in 


the middle; one plate would therefore be affected by trans- 
mitted rays and the other by those which are _ reflected; 
images which were exactly alike were placed over the two 
plates. The results of the observations are given in a table 


for 12 different materials most of which were metals, and approximate 
calculations were made to show the relative impression by reflected rays, 
which appears to have varied from o per cent. for aluminum to 3 per cent. 
for zinc, the percentage being based on the impression by direct action; 
he considers these figures fairly correct as relative values; arranging the 
metals according to these values, he arrives at the following order: zinc, 
lead, tin, copper, silver; this order is precisely that in the contact-series 
of metals in air, which if true he considers an extraordinary fact; the one 
possible explanation he thinks is that the bulb throws out streams of mat- 
ter in some primary condition and that their reflection depends on some 
fundamental and electrical properties of the metals; this seems to infer 
that these streams must be of uniform electrification, that is, anodic or 
cathodic, but not both. He does not agree with the statement that the 
streams are anodic, as he finds that both affect the plate; also that the 
phosphorescence of the glasses has nothing to do with the photographic 
impressions, for when aluminum vessels are used there 1s no phosphor- 
escence. In connection with induction coils, both terminals of a tube are 
acted upon alike, as long as the tube is not very highly exhausted; ata 
high degree of exhaustion both electrodes act practically independently 
and the coil is then unbalanced; a hot anode emits a more intense stream 
than a cool cathode. He found that a brass plate of ,j; inch thickness 
proved fairly transparent while copper and zinc plates of the same thick- 
ness were entirely opaque. With the use of proper reflectors he produced 
stronger effects; by surrounding a bulb with a thick glass tube the effect 
may be considerably increased; the use of a zinc reflector showed an 
increase of about 4o per cent.; by the proper use of reflectors any 
number of bulbs may be used, thus producing any desired intensity 


of radiation. He has failed so far in his efforts to demon- 
strate refraction, although he tied a great many experiments. 
‘Lhe issue of April 8 contains another communication from him. In mak- 


ing further experiments with reflection he used two metallic plates sim- 
ultaneously, placed next to each other, so as to compare their reflecting 
power; a thick lead plate divided the box into two halves to prevent 
the rays from intermingling ; the result showed that iron reflected 
about as much as copper, and that tin was a trifle better than lead, also 
that magnesium was a little better than zinc. He found it possible to 
reduce the time of exposure of plates to a few minutes with the aid of 
fluorescent paper placed near the sensitive film. Although zinc reflected 
only 3 percent. of the rays when the angle was 45 degrees, the amount 
would be much greater for larger angles, and as such a large proportion 
of the rays radiate out into space, a reflection of even a small proportion 
of them may increase the effect several times ; as an evidence of the 
effectiveness of such a reflector, he shows a print of the shoulders and ribs 
of a man which was obtained with the aid of a funnel-shaped reflector in 
connection with the tube ; the exposure was 4o minutes, and the plate 
showed very strongly every bone and rib ; the chief use of the reflector is 
that it allows the use of many bulbs without sacrifice of precision, as also 
a concentration on a smallarea. By the use of fluorescent bodies in con- 
nection with a sensitive film, he has shortened the time of exposure to even 
a few seconds ; owing to the large size of the crystals of tungstate of cal- 
cium, the impression is not very clear; for use in connection with sensitive 
films it should therefore be ground very fine and distributed uniformly 
and the paper should adhere firmly to the film all over the plate. The 
fluorescence of this body seems to depend on a peculiar radiation, as it 
was different with different bulbs, which otherwise worked very success- 
fully; an impression of a hand was taken at six feet in less thana minute, 
and even then it was over-exposed; the bulbs are very apt to explode, 
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owing to the great internal pressure against the bombarded spot; when 
using pbosphorescent paper in connection with the film the time of expos- 
ure is reduced so much that the thickness of the object is not of very 
much consequence. The fluoroscope of Edison, he states, is really Sal- 
vioni’s cryptoscope with the lens omitted, which he thinks is a great dis- 
advantage; with it he could easily distinguish the spinal column in the 
upper part of the body, which is more transparent than the lower, at a 
distance of about three feet from the bulb; through the body he could 
easily see the shadow of a square plate of copper; he thinks that improv- 
ing the fluorescence will not add much in the examination of the internal 
parts of the body, and that the solution will probably come through the 
production of very powerful radiations; the fluoroscope does not give 
nearly as clear impressions as the photograph; the use of the screen for 
the effects of reflection, refraction and diffraction proved 
The same journal publishes some comments on Tesla’s work, 
which, nothing of importance, tech- 


noting 
futile. 
by others, 
nically. 
The same journal contains an interview Prof. 
mentions briefly that he endeavored to find the velocity of the rays, 


however, contain 


with Salvioni. He 
so as to decide whether they are light or matter, and the conclusions so 
far obtained lead him to believe that they are matter, but he is not sure 
of the result; he also attempted to find whether objects present color 
phenomena analogous to those of light, and the results so far have been 
negative, giving support to the supposition that the raysare projected mat- 
ter, but he has not yet reached definite conclusions. In the impression of 
a frog, if over-exposed, the ribs disappeared, showing the lungs, heart and 
another organ corresponding to the spleen. 
parency of the eye, arriving at the conclusion that it is hardly transpar- 


He also studied the trans- 
ent. He describes his cryptoscope (see Digest, March 14). In an experi- 
ment he noticed that when he touched the tube with the hand, the lumin- 
ous aspect varied, the tube first losing its fluorescence, which is then 
re-excited, reaching a great maximum, andis then relegated to the anode; 
it is sufficient to bring a metallic point connected with the earth or with 
the cathode, in contact with the tube, to obtain a very intense fluores- 
cence confined to about one square centimetre, opposite to the place at 
which the tube is touched; ‘‘ with this system the exhaustion of the tube 
can also be avoided, as with the metallic point the fluorescent zone can 
be successively displaced.” 

McClure’s Magazine contains an interview with Prof. Réntgen by a 
reporter of that journal, which is reprinted in the Zéec. Rev., April 1; 
parts of it are interesting, although it does not contain anything of im- 
portance scientifically. 

The Ziec. Eng., April 8, contains a short article by Mr. Edison suggest- 
ing that the X-ray was a sound wave of very small wave length, and that 
the shadows were sound shadows; he refers to an article by LeConte in 
the Phil. Mag., Feb., 1882, a reprint of which with 
panies the article, on experiments with sound shadows. 


illustrations accom- 
Edison describes 
an experiment in which the source of X-rays was placed on one side of a 
steel plate and on the other side it was noticed by means of the fluoro- 
‘cope, that the rays seem to be refracted or bent around the edges of the 
plate. In another experiment which he believes tends to confirm the 
theory, he found that liquids do not fluoresce, while crystals alone do, 
crystal being ‘‘ resonant to the wave.” In another experiment he found 
that a tube with too low a vacuum, which ordinarily produces no X-rays, 
can b2 made to generate them by a powerful blast of air on the spark of 
the break wheel, and a spark gap in the secondary. Another observa- 
tion was that the sharpness of the shadow dep.nds on the abruptness of 
the break. With Sprengel pumps used forincandescent lamps, the vacuum 
is too high for the best results; if a definite amount of air is allowed to 
enter the bulb, the rays will flash out with great brilliancy, diminishing 
again as the exhaustion is continued. 

The same journal contains an article by Dr. Morton, in which he gives 
an illustrated description of a bulb with a piece of fluorescent material 
mounted in it, and from this he believes the X-rays proceed. He also 
describes another form of tube, consisting of a cylinder 
rounded ends, having an exterr.al electrode in the form of a disc of 
aluminum at one end, and a cap of aluminum covering the other end and 
the greater ‘part of the walls of the tube, the edges nearest the other 
electrode being serrated, to provide for possible sparking between the 
tube; the 


glass with 


electrodes and thus prevent perforation of the 
through the large cap-shaped anode, the cathode being the smaller one; 
this bulb is said to work well with a static machine. 

The same journal contains an article by E. P. Thompson, describing 


rays pass 


experiments to determine whether ordinary phosphorescence will pro- 
duce these rays; while his experiments do not prove that the rays do not 
have their source alone in the phosphorescence of a charged tube, yet he 
believes that they form substantial evidence that the are not 
obtained from phosphorescence by sunlight. There is also published in 
the same issue a reprint of a R6ntgen photograph of 29 different objects, 
made by Prof. Terry, of the U.S. Naval Academy. 

According to the Amer. Jour. of Science for April, DoELTER showed 
that different gems may be distinguished from each otherand from their 
imitations by means of the X-rays; the true diamond may be distinguished 


rays 


from the false one; rock crystal, topaz, strass and spinel are opaque to 
the rays, while the varieties of the corundum, such as the ruby and 
sapphire, transmit them to some extent; among the minerals there are 
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exceptions to the accepted relation between the opacity and the density; 
sulphur, realgar, quartz and fluorite are quite opaque; corundum trans- 
mits somewhat, while diamond and graphite transmit much better ; 
silicates are opaque, which is also true of mica 1n layers of one mm; in 
sections of about one third mm it is possible to distinguish between the 
transmissive powers of amphibole, garnet, quartz, mica and feldspar. 

The Sc. Amer., April 4, contains a brief description of some of Edison’s 
experiments. 

Llectricity as an Exact Science. CROCKER. lec. Eng., April 1.—A brief 
report of a recent lecture before the Franklin Institute. He showed that 
electricity was ofe of the exact of the known sciences, being second only 
to astronomy; the most important test of the science is the power of pre- 
diction; a dynamo or motor can to-day be calculated from drawings 
before the machine is built, more nearly than by a test made of the 
machine itself; this assertion cannot be made of a steam engine or other 
like machines; other illustrations of the exactness of the science are 
given. 

ELECTRO-CHEMISTRY AND BATTERIES. 

Electricity Direct from Carbon. COEHEN. Lond. Zilec. Rev., March 27.— 
A translation of the complete article which was abstracted in the Digest 
last week under ‘‘ Carbon Tons.” 

Separating Tellurium from Copper Residues. El'ty, April 8.—A brief 
extract from the Jour. Amer. Chem. Soc. of a description of a process by 
Whitehead. The first process is a purely chemical one, the tellurium 
being obtained from the residues in the electrical refining of copper. 
Tellurium is readily deposited by an electric current from either acid or 
alkaline solutions; it is thrown down as a black, non-adherent precipitate, 
which can readily be filtered off. 

UNITS, MEASUREMENTS AND INSTRUMENTS. 
L’Eclairage Elec., 


Electrochemical Actinometry. MARECHAL. March 


21.—A continuation of a serial on the subject. 





TELEGRAPHY, TELEPHONY AND SIGNALS. 

Telephone Disturbance Caused by High-Voltage Cursents. W1ETLISBACH. 
Lond. £/ec., March 27.—A translation of a recent report which the trans- 
lator, Dr. Preller, believes confirms the facts and conclusions recently set 
forth by him (see Digest, Feb. 1; also a reply by KOLBEN, Digest, March 
14). He discusses the different kinds of disturbances on telephone lines, 
referring more particularly to those in which it is due to induction, which 
are the most difficult to deal with. The most effectual means of meeting 
these is to use metallic circuits with the two wires close together, the 
distance between them being governed by the parallel lengths of the two 
lines, and by the nature of the inducing current; they should also be 
placed in a properly defined reciprocal position; this gives satisfactory 
results only when the insulation is perfect at all points, and the two 
component parts are electrically and in every respect, perfectly sym- 
metrical; this can be attained in short lines, but is practically impossible 
to carry out with long ones; if there is a single point of defective 
insulation, as a contact with a tree for instance, it immediately 
makes communication impossible over the whole line, and when the noise 
is sufficiently violent it spreads all over the telephone lines on the same 
pole; this is one of the most difficult points to deal with, and is, he thinks, 
not taken into account sufficiently; in many cases the only way to obtain 
a fairly satisfactory result is to bury the specially exposed sections 
underground. There is a further remedy in translators, which connect 
two sections of a telephone line electrically by electromagnetic induc- 
tion; this also diminishes the effective capacity. Electric railways are 
conspicuous among the high voltage installations connected to earth; he 
suggests that the rails should be insulated from the earth as well as pos- 
sible by embedding them in the asphalt; the induction effects are much 
more difficult to deal with; they are due to the continuous current, which 
becomes an undulating one owing to the motor and to the motion of the 
cars; the effect produced might be somewhat mitigated by increasing the 
number of commutator segments of the motors. Another cause of dis- 
turbance, he believes, lies in the point of contact between the conductor 
and the collector; when the horizontal contact wire is used in place of the 
trolley wheel it behaves like a drawn cord, thus changing the resistance 
at the point of contact, producing an undulating current; the noises pro- 
duced on various railways vary considerably, and increase after the rail- 
way has been opened for traffic; there is more noise when the trolley- 
wheel is used than with the slide contact bars. By high voltage in the 
above the author means 500 volts or over. 

Protecting Telephone Lines for Power and Lighting Currents. MERTS- 
cuinGc. L£ilek. Zeit., March 26.—He describes briefly the methods which 
have been in use, with special reference to a device in which there isa 
loop of a bare, grounded wire, surrounding each telephone wire close to 
the insulators,so that when the telephone wire is broken it will be 
grounded by coming in contact with that loop; when there are a number 
of wires on the same pole this method is not commended, as some of the 
upper wires might rest on the lower ones, andthus not be grounded; in 
such cases a horizontal grounded wire is secured immediately below a row 
of telephone wires; results of some tests are given, showing that the 
method is a very successful one. 
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force of Attraction of Telegraph Magnets. Dreispacn. Elek. Zeit., 
March 26.—As the calculation of the force of attraction of telegraph mag- 
nets involves difficulties, he made a series of experiments to measure this 
attraction for the principal forms of apparatus in use by the German 
Telegraph Department, including the magnets of a Morse writing appa- 
ratus, a sounder and various polarized relays; the results are given in the 
form of curves, from whichit appears that the attraction, especially for 
short distances, between the armaturé and the magnet, diminishes much 
slower than the reciprocal values of the squares of the distances; also, 
that for the small currents the attraction in the Morse sounder and writ- 
ing instrument is proportional to the square of the current. From these 
results he discusses the simplest way of regulating such apparatus. It is 
to be continued. 


Telephone Exchanges and Their Working. Sincuair. Lond. Elec. Eng., 
March 27.—The beginning of a reprint in full with illustrations of an 
Institution paper describing the telephone exchanges in England, and 
including a reference to a few fundamental principles underlying all tele- 
phone exchange work. 

MISCELLANEOUS. 

Biographical_—The Elec. Jour., April 1, publishes a large, full plate 

portrait of Lord Kelvin. 


Electric Power in Textile [ills. 


The use of electricity in textile industries is rapidly widening, as its 
adoption is found to give to textile machinery the perfect regulation so 
essential to high-grade production. One of the most recent installations 
has been made in the mills of W. J. Dickey & Son, Baltimore, Md., by the 
General Electric Company. The electricity is generated by two 9o-hp 
moderate-speed generators, belted to a horizontal water-wheel. The 
current is transmitted about 200 feet to the third story of a woolen mill 
where it will be used to operate motors and furnish light. In this third 
story thirty-six 60-inch woollen cards and four mules are to be placed, the 
cards being arranged in three rows, 13 to a row with a line of 
shafting to operate each row. The motors will be placed either on top 
of the roof beams or be suspended from the same beams by iron slings 
and will be connected to the line shaft by a belt. Two of these line 
shafts will be operated by two 25-hp slow-speed motors. For the operation 
of the mules a 20-hp moderate-speed motor will be connected to the 
shafting. 


The Sunbeam Rontgen Ray Tube. 





Below is shown a half-size cut of the form of Crookes tube just 
brought out by the Sunbeam Incandescent Lamp Company of Chicago. 
This size and shape have been adopted after carefully experimenting 
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NEw Form oF CrookEs TUBE. 





with tubes of various designs. The feature aimed for is the concentra- 
tion of the Réntgen rays, which offers a great advantage, inasmuch as it 
produces a much sharper picture, and at the same time reduces the 
length of time of exposure. One of the results obtained by this tube 





ScrREW EMBEDDED IN HARD RUBBER. 


is shown in the accompanying cut, which represents a piece of hard 
rubber surrounding a metallic screw. The Sunbeam Company informs 
us that there is a large demand for the tubes, and that they are giving 
good satisfaction to those using them. 
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Compact Electric Light Unit. 


The accompanying illustration shows a compact combination of a Case 
engine directly connected to a Riker multipolar generator. The Riker 
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DirEcT-CONNECTED JENGINE AND DyNamo. 


Electric Motor Company, of Brooklyn, 1s making many of these outfits 
for yachts, where economy of space below deck isa necessity. These 
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strong base, and the dynamo has the effect of lightness and strength. 
Its parts ‘are easily accessible, and in design it has a reputation of being 
first-class. 

The machine has large bearings, of the self-oiling type, and runs as 
noislessly as it is possible to make a machine run. 

The Riker Company makes a specialty of small plants for yacht and 
steamboat lighting, and owing to the compactness of design and efficiency 
of the electrical apparatus these plants meet with a considerable degree 
of favor. 

The general dimensions of the outfit shown in the illustration are: 
Height over dynamo, 25% inches; height over engine, 27% inches; great- 
est width, 25 inches; shaft length, 41 inches. 


Iechanics as Students. 


Purdue University, Lafayette, Ind., has issued a special bulletin defin- 
ing the conditions under which shopmen may be admitted as students to 
that university. The courses in mechanical, civil and electrical engineer- 
ing may be entered by apprentices and mechanics, and those who have 
acquired skill and manipulation and have become acquainted with the 
principles of construction are excused from the shop work which other 
students are required to take. This advances the student in his profes- 
sional course. 


Electro-[echanical Water-Wheel Governor. 





Realizing the necessity for an adequate governing device for water- 
wheels, to take care of the sudden and wide changes inload and maintain 
uniform speed, the Stilwell-Bierce & Smith-Vaile Company, Dayton, O., 
have, after experimenting in every direction, adopted the form shown in 
the accompanying illustration, this machine being known as the Giessler 
Electro-Mechanical Governor. 

Formerly a variation in speed of 5 to 10 per cent. was permissible in 
ordinary mills, but nowa variation not to exceed 1 per cent. is demanded. 
In this machine the slightest variation in speed is instantly multiplied to 
any desired extent, and the water-wheel gate opens or closes with prompt- 
ness. The governor can be arranged so as to fully open or close the 
water-wheel gate in from 3 to 15 seconds, according to the requirements 
of the situation. 

This water-wheel governor has proved to be a very satisfactory device 
in operation. It meets fully all of the severe requirements that a first- 
class governor should possess. In its construction very small balls a-e 
used, because they are relieved from doing any work whatever; such, for 
instance, as lifting a valve against pressure, lifting a panel or moving a 





WATER-WHEEL 


combination outfits are made in different sizes, and are designed for 
general lighting, stationary or afloat. 

The dynamo is of the four-pole type, and embodies all of the well-known 
features of the Riker machines. The two elements are supported on one 





GOVERNOR. 


slide. The balls and their attachments are all balanced to the finest de- 
gree possible, and their movements magnified to such an extent that the 
slightest variation in centrifugal action will at once manifest itself by di- 
rectly opening or closing the water-wheel gate as required. 
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Combination Water Heater and Automatic Regulator. 


The accompanying illustration represents the double-system heater 
with automatic regulator made by the Stewart Heater Company, of 
Buffalo, N. Y. There are various ways of applying the automatic regu- 
lator, according to the position in which the heater is placed and the 
location of the pipes; in the engraving it is connected with a circulating 
pipe. 

The heater has two separate sets of seamless brass tubes attached at 
the upper ends into one tube sheet. The tube sheet is divided by par- 
titions to allow the use of one set of tubes independently of the other. 
One set can thus be utilized for the exhaust steam from the engine or 
steam pumps, and the other may be used with line steam direct from the 
boiler. In fact either or both can be used at the same time without inter- 
fering with the other. 

The lower ends of the tubes are attached to the water separator, so 
called, as they separate and carry off the water of condensation. These 
water separators are entirely separate from and act independently of 
each other, thus making two separate systems. 

The water se parator attached to the exhaust steam section receives the 
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WATER HEATER. 


water of condensation, and the oil that is carried over from the engine 
cylinder with the exhaust steam, and it passes off through the drip pipe 
into the sewer, thus not only acting as a water separator, but also as an 
oil extractor or eliminator. 

With the automatic regulator a constant supply of hot water may be 
depended on, no matter how little or how much water is used. 

As long as the exhaust steam is sufficient to keep the water at the 
required temperature no live steam will be used, but should the tempera- 
ture of the water fall below the desired temperature the automatic regu- 
lator will open the live steam valve, admitting just enough steam to keep 
the water at the proper heat. 

Pocket Alternating-Current Voltmeter and Ammeter. 





A new set of alternating-current instruments known as the pocket volt- 
meter and ammeter have recently been introduced by the General Elec- 
tric Company. These instruments, which are on similar lines to those 
described in THE ELECTRICAL WoRLD of March 28, are cheaper and at 
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the same time reliable and adapted to comparatively rough usage. They 
are oval in shape, 444 x 3% inches. Notwithstanding the singular compact- 
ness of the pocket instrumezts the scales are usually long and clear. 








PocKET VOLTMETER AND AMMETER AND SCALE. 


They are completely encased by a polished nickel cover. The ammeters 
are calibrated to read, 2, 10,25 amperes. The voltmeter from o to 75 
and 150 amperes. 





New Voltage Controller. 


For many applications of electricity a constant potential is an impera- 
tive necessity, the operation of a plant of incandescent lamps being a 
case 1n point. All the difference between financial success and failure of 
a plant may frequently be traced to good or bad regulation at the gener- 
ators. A variation of only a small per cent. makes an enormous difference 
in the lite of the lamps. The operation of most systems of power trans- 
mission also demands constant potential to be maintained at some part of 
the system. The best of generators give a higher voltage when running 
on the strong side of the hysteresis loop than when running on the weak 








A SIMPLE VOLTAGE REGULATOR. 


side, and no compounding can remedy the difficulty. A perfect automatic 
regulation can only be secured by something outside of the machine 
itself. Recognizing this fact, the Belknap Motor Company, of Portland, 
Me., have put on the market a simple and effective regulator, which is 
shown in the accompanying cut. 

It was devised by W. H. Chapman, the company’s electrician, and 
applied with perfect success to a water-power electric light plant at Bar 
Mills, Me., where, in spite of the extreme variations in speed, the poten- 
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tial is kept within 144 volts of the required point on the r1o-volt circuit. 
The device consists essentially of a field rheostat and a solenoid to oper- 
ate it. The resistance coils are mounted on mica-covered pipes placed 
inside of an iron box with slate front. On the front of the box is mounted 
a series of contact segments connected to the resistance coils and 
arranged in the arc of a circle, at the centre of which is pivoted a lever. 
One arm of the lever carries a stud and contact-brush that moves over 
the peripheral surface of the segments. The other arm of the lever 
carries an adjustable weight by which the voltage may be adjusted to 
any desired point, and the regulator will then keep it at that point. The 
resistance is connected into the shunt-field circuit and the contact-brush 
short-circuits, more or less of it, according to its position. The solenoid 
that operates the lever arm is built large, so as to make the friction of the 
moving parts enter as a small factor of the total power of the solenoid, 
and the solenoid and its core are of such proportions that the lifting force 
through a range of a couple of inches is almost exactly constant. A sole- 
noid constructed to expend 55 watts of energy is found to operate this 
style of rheostat on changes of 2 per cent. in voltage, and larger solenoids 
operate with greater accuracy. The solenoid is connected as a shunt to 
the armature circuit, and may be connected to the potential wires that 
lead to some distant point of the system, and the apparatus then makes 
allowance for the loss in the line, and secures all the benefits of an over- 
compounded generator run at absolutely steady speed, even though it 
actually be attached te a plain shunt-machine, and that machine be run 
at a speed varying 50 per cent. or more. 


The Knickerbocker Engine. 


To meet the demand for engines of higher speed, more economic oper- 
ation and limited space, this engine has been designed by the States 
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StmpLE AUTOMATIC ENGINE. 


Machine Company, Hartford, Conn. It is of the horizontal type, and 
constructed on tried and known principles of modern engine building, and 
is not therefore an experiment on new lines. It difters from ordinary 
engines mainly in the application of the power after it has passed the 


pistons. 





SECTION, 


HoRIZONTAI 


ALL Parts OF REVERSING 


Instead of one large cylinder, with its long stroke, four small cylinders 
are used, set equidistant in the place the large one would occupy. 

Instead of the cross-head being rigidly attached to the piston and run- 
ning on long ways from centre to centre, it is hung at the end of the 
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cylinders on a centrally pivoted ball-and-socket connection, and swings 
on ways of its own diameter only, the centre line of the cross-head and 
the crank pin describing the surface lines of a cone, whose apex is at the 
centre of the universal connection. 

With steam admitted to the cylinders in consecutive rotation, the 
straight thrust of each piston is converted at the crank pin by the cross- 
head to a circular motion. 

The steam admission and its regulation is an important feature in these 
engines. Anindependent shaft actuated by a crank pin from the inner 





SECTION THROUGH Two CYLINDERS. 


end of the universal conrection carries the valve, eccentric, governor or 
reversing parts, the eccentric and valve lie in the steam chest at the end 
of the cylinders, and the governor or reversing parts in a chamber next 
adjoining. The valve encircles the eccentric, is of the double-ported 
balanced type, of special design, and takes its motion direct from the 
eccentric without the use of intermediate connections. The governor or 
reversing parts are directly connected to the eccentric. 


Cee et eee 


COMPOUND AUT@MATIC ENGINE. 


Steam entirely surrounds the valve and is admitted to the cylinders in 
greater or less volume according to the regulated eccentricity, by a 
sliding motion of the valve, or a motion without centres. 

Compound engines are of the same construction as the simple engine, 
with the high and low pressure cylinders in tandem and with one valve 





“NGINE. 


only; automatic engines have the governor directly connected with the 
eccentric without intermediate connections; reversing engines havea 
simple and positive reversing mechanism directly connected to the eccen- 
tric and actuated by a rod through the head, This rod can be carried to 
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any distance and the engine operated by it for ahead or reversing motion, 
or for cutting off from full stroke to nothing in either direction. For boat 
propulsion the reversing engines lie under the floor ordinarily and can be 
operated without noise or jar from the steering wheel or any position de- 
sired. 

The results claimed for this construction are: A constant effort on the 
crank pin during a complete revolution; a constant push in one direction, 
giving smooth and noiseless running without take-up; elimination of dead 
centres, fly-wheel, stuffing boxes and large structural friction; high speed 
and perfect balance without excessive cylinder wear; great reduction in 
space with the engine in one portable frame; short steam connections 
and small clearances; no foundations, with wear reduced tothe minimum. 
etc., etc. 


Ceiling Fans and a New Motor. 


The Diehl Manufacturing Company, ot Elizabethport. N. J., whose 
organization is regularly noted this week in our list of new incorporations, 
is the old Diehl & Co. reorganized. 

The new company has extended its lines of manufacture and is now 
producing, in addition to its well-known fans, slow-speed motors for 





First CEILING FAN. 


sewing machine and power purposes; direct-coupled engines and dyna- 
mos, are lamps, etc., etc. 

The first ceiling fan ever brought out was the production of this com- 
pany, and to show what improvements have since been made 1n this line, 
we give illustrations of this fan and one of the latest design. 





CEILING FAN OF LATEST DESIGN. 


The Diehl Manufacturing Company makes various designs of fans, 
including ceiling fans, electrolier fans, propeller fans, column fans, coun- 
ter column fans and disc fans. In these machines the motoris coupled 
directly to the fan shaft, and is self-oiling. They operate on any direct 
current circuit, and work successfully in series on are and street railway 
circuits. These fans are handsome in design and finished in polished 
brass, nickel and japan or in antique style. 

An illustration of the Diehl Manufacturing Company’s slow-speed 
motor is shown in an accompanying cut. The design of this machine is 
unique. The armature encircles and revolves around the field magnets, 
giving the highest possible efficiency combined wlth slow speed, thereby 
insuring greater durability and dispensing with the necessity of counter- 
shafting. The slow speed being due to the large diameter of the arma- 
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ture, is obtained without increase of weight, giving at the same time a 
proportionately great starting torque. 

The new plant of the company 1s double the original size, and has been 
fitted throughout with new and improved machinery. The building is 





DigHL Moror. 


three stories high, 60 feet wide and 320 feet long—being built entirely of 
brick. The officers of the new company are: President, E. H. Bennett, 
Jr.; vice-president, Philip Diehl; secretary, H. S. Miller; treasurer, J. A. 
Reed. 


Automatic Electric Battery Cut-Out. 


Unless batteries are watched with regularity they are liable to cause 
trouble in one way oranother. Asa rule, the cells are of glass, which is, 
of course, subject to fracture from many causes. In such an event the 
fluid escapes and the circuit becomes broken at the fountain head. Elec- 
tric battery circuits also open at the battery through the evaporation of 
the liquid, and unless a battery plant is carefully and regularly inspected 
evil may overtake it. 

H. W. Cleland and F. J. Madden, M. D., of Wilkinsburg, Pa., have 
jointly invented a device for the purpose of avoiding such troubles as 
those above referred to. The invention is as simple as it is effective, and 
is shown in outline in the accompanying illustration. Above the three 
cells of battery is a strip of wood, on the upper side of which are laid 
strips of copper of proper length. Through the wood strips holes are pro- 
vided, through which the rods of the floating balls are free to move. One 
end of each length of copper is bent so as to form a weak spring, the 
binding post holding the other end of the spring securely to the wood. 
The adjacent copper strip is also bent in such a way as to lock 
the the forward strip when the liquid in the cell 
falls sufficiently to allow the weighted ball to pull its spring down and 
form electrical contact with the copper stripin advance of it. Thus it will 
be seen that when this action takes place it is caused either by the 
evaporation of the liquid in the cell or a sudden escape of the same 
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ARRANGEMENT FOR AUTOMATICALLY CUTTING OuT CELLS. 


through a fractured jar, and the defective cell cuts itself out of the 
circuit. In this manner the circuit is preserved unbroken. 
arrangement, it is evident, is applicable to any number of cells. 

The rods of the floating balls are provided with set screws, so that they 
can be adjusted to any height, with reference to the liquid in the cells. 

Theinventors have also provided a method of giving a signal auto- 
matically when a cell is cut out, so that immediate attention can be given 
to the cause of the trouble. A bell circuit is shown in the upper left-hand 
corner, and its arrangement will be readily understood. Whena cell is 
cut out, the spring closes the alarm circuit at the same time it cuts out the 
defective cell. By running a wire from the bell battery to the cut-out 
binding-post of each cell, the alarm will ring whichever cell becomes 
disabled. 


The same 
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THE ELECTRICAL STOCK MARKET. 


NEw YORK, April 11, 1896. 

GENERAL ELECTRIC.—The General Electric management will not, it is 
stated, submit a plan at the annual meeting next month tocorrect capital im- 
pairment. It is concluded that the matter will be allowed to run along in order 
to determine to what extent the new trade relations will correct it. The annual 
report of General Electric will be published some time before the annual meet- 
ing. It is reported that it will show that during the year the company earned 
between 2 per cent. and 3 per cent. on the common stock. 


BUFFALO RAILWAY STOCK is quoted about two points higher than a 
week ago, although few transactions are reported. The anticipated strike of 
the company’s employees did not take place. The consummation of the Nassau- 
Brooklyn Traction lease (all but goo shares of Brooklyn Traction stock have 
been deposited), and the incorporation of the New Kings County Traction 
Company have rather tended to weaken Brooklyn City Railway stock, on 
account of expected extensions by the former system into the territory of the 
latter. 


STORAGE BATTERY.—A feature in the Philadelphia stock market on Sat- 
urday was the development of strength in the Electric Storage Battery stocks, 
notably the common. Good buying had beenin evidence previously during 
the week, and again Saturday. The common in the fall of 1895 sold in the sgv- 
enties, and at a time whenthe development of the company’s business was 
largely inembryo. Subsequently sales were made as low as 22. Highest and 
lowest prices thus far this year are 34 and 24, the highest having been recorded 
on Saturday. 


ELECTRICAL STOCKS. 


Par Bid. Asked. 
Chicago Edison Company..........+++: istateenconsnaen,. 000 120 125 
Edison Electric ee Re mie 100 98% 99 
At) IE UIRG « bd cc culeceecdes cued sscess 100 Too 102% 
= % WY. Mie cntucnsesetstadecessceesvess 100 135 140 
” + CE: cu cucge aacuwouehen saa 100 131 131% 
Biden (000 MUG oicic cca cascvenccccecassesecscesseeee 100 13 15 
Electric Storage Co.. ee basspipececntsecesces 100 33% 14% 
Electric Storage, pref.... ..... abac nar eR ewonebieweee 100 34% 35 
CRI NINE sain cnc cs cecnccdnecnstsesceavankeasacves 100 38 38% 
Cee Ns, Ws icine ccndchnonansseccascesocgcns 100 75 76 
Westinghouse COMRGINIOUEE, COME ious cccccctcccvctccns 50 29 30 
= OEE Sovsabkeien sadeesiwes 50 53 54 
BONDS 
Baison Misctrice Til... Mow FOr... ccc verdsccccscsccccees 105 105% 105% 
Edison Electric Light of Europe...........s.sseeeeeees 100 75 5 
ereneral Wiectric Co... GOD. SB. cc cccccccecscvccevcccesece 100 ne aol 
TELEGRAPH AND TELEPHONE. 
American Bell Telephone...... cc eccscccccconccccscose 100 202 203 
American District Tele raph... Cueesver eosccceecoceene 200 33 40 
American Telegraph & Cable............. a alae: oti e+» OO 93 96 
Central & South American Telegraph.......... atcthen 200 124 127 
Commercial Wane. eeccescccceccee paces es beenneeoan ccee 500 157 oe 
Erie Telephone... ..cccccccccccccecsesss accocvencsens + 100 58 58% 
New England Tele Rs tao etd ee eee 100 88% 89 
Postal Telegmramn-Cadle  ...ccccccscccccccecccese esecce 300 86 te 
Western Union Telegraph.......... Sinemusbaaetsees ; 100 83% 8356 
ELECTRIC TRACTION STOCKS. 
Baltimore Traction.......sccceeeeeees ecccccvcccccesccss 35 17% 17% 
Brooklyn Rapid Tramsit...........sccecerceseececscecs 21% 22% 
Brooklyn Traction........ aeaeens sanaene Sineeeed ca aneet 100 13 5 
si - SNE. occas covaustedserancnsasnenein 100 45 47 
Buffalo St. Ry......... eoenevececcccccccescecccoseceeese 100 73 76 
ClaV@land BiSCtris RY occ cvcccccccccccccesccescescccce 100 a a 
Columbus St. Ry......... ecunenbasnanaee es Sc seeeanens 100 46 50 
Hestonville..... ee Ce ei ala venaekedes 100 46% rs 
” EERE ROE Arr ee ere re eeenese oa 62% 
Now Orleans Traction. .csccocccccccsccccesccs +s cccces 100 16 17 
- “ DEO sccccetnesscocee Jann see seann 100 63 . 66 
North Shore Traction..... Seneea edeccccessecce eesecere + 100 29% 31% 
- Cs Secccecces patacccocseoe + 100 78 82 
Rochester St. Ry...ccccscccccccccscesseeet#ee cnesrececes oe 28 33 
Ec rene onesie taneneceten cen oahecaaweae een anne. 8 45 50 
Union Railway (Huckleberry)......-...... easeeceseces 98 te 
Union Traction, rots $10 Ppd.cccccccscsccccccscccesereces - 14% 14% 
West End, Boston.......+ icacacastet snes eeecesee gneans 100 68 68% 
oP Md wa sasueaeneds Gea dese ndeneeinsce 100 . go 
Sessien Traction... Ge SameNeneé cece6oeb00sessn0be 100 14 16 
” - DOE vas ccobnnndiend osdd tocncetecees e 1%00 87 89 
BONDS 
Brooklyn Rapid Transit 5S. 1945..-.eseesceeeeeeeceece 100 76 79 
Buffalo St. Ry. 1st con. eee coene covcseccoces . 100 105 107 
Cleveland Elec. Ry. rst mye BB. ccnnsceccceves coccecee 100 100 103 
*Columbus St. Ry. rst 5S......... scadbasenanateneesnas 100 96 | 100 
Rochester St. Ry. St 5S.....csercecccceceesecseces eves 100 99% 102 
Union Railwa (Huckleberry) rst mtge Ol caseeaenens 103 105% 
*Westchester Electric 18t Mtge 5S...eseceseseeesseeees 100 100 102 





* With accrued interest. 


TRACTIONS.—There was but little doing in the tractions last week, and 
with the possible exception of North Shore there is little demand for any of 
these securities. 








NEw York NOTES. 


Office of THE ELECTRICAL WORLD, | 
253 Broadway, NEW YORK, April 13, 1896. | 
JOHNS MANUFACTURING COMPANY, 87 Maiden Lane, 


THE H. W. 


New York, has issued its March catalogue of moulded mica, vulcabeston 
goods, electric heaters and electrotherms. 
THE COMPLETE ELECTRIC CONSTRUCTION COMPANY.—Mr. 


Charles H. Johnson, who was recently appointed temporary receiver of the 
Complete Electric Construction Company, of this city, has been made perma- 
nent receiver, and his bond is fixed at $10,0co. 

A SUBWAY EXPLOSION.—On April 6 four iron covers of electric light 
subway manholes on First Avenue, near Seventh Street, in this city, were 
blown into the air by anexplosion of sewer gas. The earth immediately sur- 
rounding the man-holes was disturbed and upheaved for a considerable dis- 
tance. The explosion made a great noise, but luckily no one was injured. 

J. ELLIOTT SMITH, superintendent of the telegraph bureau of the New 
York Fire Department,has been suspended from office on charges of discrimina- 
tion in giving contracts, and alleged incompetency in office. Chief Operator 
George F. Farrell was appointed acting superintendent during Mr. Smith's 
suspension. Weare informed that Mr. Smith is fully able to meet the charges 
and vindicate himself. 

THE ASHCROFT MANUFACTURING COMPANY, of New York City, 
have purchased of Jarvis B. Edson, 87 Liberty Street, the Edson recording and 
alarm gauge, and hereafter will be the sole manufacturers of this gauge. With 
their facilities for manufacturing and long experience in the manufacture of 
all kinds of delicate instrumentsfor measuring pressures, they are well pre- 
pared to continue the manufacture of the Edson recording guage, which is 
recugnized by all as a standard recording gauge 

THE COMMITTEE appointed at the Astor House meeting of the represen- 
tatives of the New York electric trades on March 4 to organize an association 
for the interchange of information regarding delinquent debtors, 
completed its labors. The new 


has about 
organization will soon be ready for active 
work. Those interested in it may obtain information by addressing the secre- 
tary, Mr. A. P. Eckert, care Safety Insulated Wire & Cable Company, 234 West 
Twenty-ninth Street, or the chairman of the committee, Mr. R. E. Gallaher, of 
the New York Insulated Wire Company, 15 Cortlandt Street, New York. 


PHILADELPHIA NOTEs. 


Branch Office of THE ELECTRICAL WORLD, } 
927 Chestnut Street, 
PHILADELPHIA, Pa., April 10, 1896. 


FRANK H. STEWART & CO., 35 North Seventh Street, have added to their 
iist of electrical supplies a most complete list of electric ceiling fans, and are 
anticipating a large trade this Summer. 

THE RUE MANUFACTURING COMPANY, 116 North Ninth Street, 
delphia, Pa., has just issued Catalogue “‘B”’ of its ‘* Little Giant,’ 
Nozzle ’’ and ** Unique 

TESTIMONIAL.—A. G. Elliott, 30 South Sixth Street, chairman of the com- 
mittee of creditors of Queen & Co., is sending out invitations to a testi- 
monial entertainment which will be givento John Gordon Gray, on Thursday 
evening, April 16, at the Manufacturers’ Club. 

EYANSON & ARMPRIESTER, 123 North 
switchboard 8 x ro feet for the United 
in this city. 


Phila- 
** Fixed 
” injectors. 


Third Street, are building a 
States Custom House and Post Office 
This is one of the largest switchboards ever built on one piece 
of slate. They are also building a distribution board for the Congressional 
Library in Washington, D. C. 

THE PHILADELPHIA ELECTRIC & MANUFACTURING COMPANY 
reports a steady increase in the demand for its supplies, and although but a 
comparatively new company, owing to the high class of its goods, it is already 
very favorably known by the station managers throughout the country. The 
company is represented by some of the best supply houses. 

THE FIBRE-GRAPHITE COMMUTATOR BRUSH, manufactured by the 
Holmes Fibre-Graphite Manufacturing Company, of Philadelphia, is meeting, 
we are informed, with much success in electric light and power stations 
throughout the country. A new and attractive price list, setting forth the 
merits of the brush, has just been issued, and will be sent free upon application. 

THE G. & H. BARNETT COMPANY 
of the G. & H. Barnett Company, Philadelphia, on April 6, the following named 
officers and directors were elected: Henry Barnett, president, in place of 
George Barnett, deceased ; Henry W. Scattergood, vice-president ; Alfred W. 
Barnett, secretary and treasurer. Directors: Henry Barnett, Henry W. 
Scattergood, Alfred W. Barnett, Wm. Barnett, Henry J. Gosling. 

CHARLES WIRT, Filbert Street, has enlarged his quarters and 
increased his facilities for the manufacture of the Wirt dynamo brush. Mr. 
Wirt reports that he has been making radical changesin methods of manufac- 
ture, as the old were too slowto keep pace with increasing business and too 
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expensive to meet competition. The Wirt brush of to-day is being modified 
to suit different classes of machines, as it has been proved that the best com- 
bination of material for one case is not the best for every case. 

THE UNION TRACTION COMPANY has awarded a contract to the Elec- 
tric Storage Battery Company for a central station battery. with 335 horse 
power, to be automatically operated, on the line to Chestnut Hill. The battery 
charges at the period of light travel, and when the loads become heavy it sup- 
plies the needed extra supply of current. It has frequently been the case that 
at certain points on the different divisions the machinery at the power houses 
has been too greatly taxed to supply the current, and this battery is to be 
introduced with a view of relieving the strain. 


WASHINGTON NOTES. 


WASHINGTON, D. C., April 10, 1896. 

THE COMPLETION of the immense smokestack over the works of the 
Potomac Electric Light Company was celebrated the other evening by the light- 
ing of the 24 so-candle power incandescent lights which surround thetop. The 
effect was beautiful, and was visible for miles around, giving the appearance 
more of an immense lighthouse than a smokestack. 

MANAGER MAREAN, of the Western Union Telegraph Company, has 
secured a permit to erect 40 new poles on the Metropolitan and Washington 
branches of the Baltimore & Ohio Railway, between H Street and Florida 
Avenue, northeast, but he protested against paying the dollar which is charged 
all companies for the erection of each new pole. The protest which wi made 


may cause some trouble between the Commissioners and the Wester. lL ricr. 

THE COLUMBIA & MARYLAND RAILWAY COMPANY has awa. cc to 
the Barret & Smith Company, of Dayton, O., a contract for eight combination 
motor cars, six closed trailers, eight open trailer cars, and ten closed motor 
cars. The cars will be somewhat different from the regular electric cars in that 
they will have vestibules at each end, and have lavatories, and will have centre 
aisles andcross seats. The combination cars will have baggage compartments 
eight feet long. The cars will be lighted and heated by electricity, and are 
intended to be run at a speed of 60 miles an hour. 

THE CONSTRUCTION of the Washington, Alexandria & Mount Vernon 
Railway is almost completed, and it is expected that within six weeks electric 
cars will be running from this city to the home of Washington. The 
road is owned almost entirely by Philadelphia capitalists, and was 
originally capitalized at $500,000 but since then it was authorized by law to 
increase its stock to $1,000,0ce. The road has already a completed trackage of 
25 miles. The track from thiscity to Mount Vernon is 17 milesin length, while 
the double tracks and the line to Arlington and Rosslyn make up the differ- 
ence. Where there 1s but a single track there isaturnout every 3000 feet, so 
that with the block system and signals the same as are used on the Pennsyl- 
vania Railway, absolute safety will be ensured. The road crosses the Potomac 
over the tracks of the Pennsylvania Railway on the Long Bridge, and the work 
of wiring the bridge for the overhead electric system is being pushed rapidly. 
Within the city limits the underground electric system is to be used, and the 
power will be obtained from the United States Electric Lighting Company. 
Immediately on reaching the bridge the overhead system will be taken up and 
this will be the motive power forthe balance of the way. The power-house 
ofthe new road will be located at Four-Mile run, and has cost about $1co0,00c. 
There are two engines, each with a maximum of 2000 horse-power or nominally 
750 horse-power. One obstacle which had to be met in the construction of the 
road arose at the peint where the underground system is abandoned, and the 
overhead taken up; for within the city the cars will be run with a voltage of 
220, while in the country the voltage will be 500. This difficulty has been suc- 
cessfully met, and the officials of the road are satistied that when cars begin 


running the operation of the road will be perfect as any one can ask. 


WESTERN NOTES. 


Branch Office of THE ELECTRICAL WORLD, } 
936 Monadnock Building, . 
CHICAGO, II, April ro. 1896. J 


THE BRADFORD BELTING COMPANY, Cincinnati, O., will exhibit their 
Monarch insulating paint and dynamo belting at the National Electrical 
Exposition 

THE DETROIT ELECTRICAL WORKS.—Mr. Hugh McMillan has pur- 
chased the Detrcit Electrical Works at auction for $1, assuming an indebted- 
ness of about $€0.000. The purchase includes the entire plant of the company. 

THE ELECTRIC APPLIANCE COMPANY, Chicago, has quite a large 
stock of Meston alternatin gcurrent fan motors and are ready to do business 
on this specialty, and are now ready toreceive orders for the season’s demands. 

DR. E. N. HAWLEY, a well-known physician of Norfolk, O.,is one of the 
financial backers of the Electric & Battery Company of Norfolk,O. This 
company will soon remove its factory to Cleveland, O., where it will engage in 





the manufacture of storage batteries. 

THE STANDARD ENGINEERING COMPANY.—The firm of Kroell & 
Mevsenburg, doing business at szo Olive Street, St. Louis, Mo., was changed 
on April: to the Standard Engineering Company. The business, under the 


new name, will be continued at the same address 


UNDERGROUND WIRESIN ST. LOUIS.—The Missouri House of Dele- 
rates has passed a bill providing for placing underground all overhead wires 
within a prescribed area, Tht work is to be completed by Dec. 31, 1897. The 
bill must now pass the City Council before it can become a law. 

rHE LAKON COMPANY, of Elkhart, Ind., manufacturers of the Lakon 
transformer, has recent.y received some very handsome orders from new 
installations, and it looks to the company asif the Spring business, which has 
been more backward than usual this year, now gives promise of more than 
making up for lost time 

THE MISSOURI TELEPHONE MANUFACTURING COMPANY, 917-919 
Market Street, St. Louis, Mo., manufactures telephones, switchboards and 
electrical appliances, their telephones being used for exchanges. railways, 
factories, public buildings, coal mines, steamships, warehcuses, etc. A new 
catalogue just issued by this company illustrates and describes the various 


tyles of telephones manufactured by the concern. 
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THE SUNBEAM INCANDESCENT LAMP COMPANY, Chicago, have 
received the tollowing letter from the Wheaton Electric Light & Water Com- 
pany, Wheaton, Ill.: ‘We have now several hundred of your 4-cp lamps 
in use. They give as much light as an ordinary kerosene lamp, and with 
them we have been able to displace kerosene in a number of places and also to 
retain some of our old customers that we otherwise would have lost. They 
are a success in every way and give us the best satisfaction.” 

THE METROPOLITAN ELECTRIC COMPANY, Chicago, has taken the 
exclusive western agency for the Gordon primary battery, manufactured by 
the Gordon-Burnham Battery Company, New York. The Metropolitan Com- 
pany is carrying a large stock of these batteries. The battery is the latest 
improved primary battery on the market, and is found to give excellent ser- 
vice for railway signal devices, fire alarm telegraph circuits, and other exposed 
points that require a constant battery with a minimum of attention. 

DEATH OF MR. BEATTY.—The many friends of Mr. Wm. S. Beatty, of 
the Pittsburg office of the General Electric Company, will be pained to learn 
of his death April 7th in New Orleans, Mr. Beatty was obliged to give up his 
work some weeks before, on account of failing health, and to seek a more con- 
genial climate in Florida and laterin Arizona. Finding noimprovement, how- 
ever, he was on his way home, but on reaching New Orleans was unable to 
proceed further. Mr. Beatty was a comparatively young man for the position 
he filled, and had marked abilities, which gave great promise for a brilliant 
future. His agreeable and obliging manners made him friends everywhere, 
and his sudden death comes asa great shock to them all. 

THE CUMMINGS CONDUIT COMPANY, Detroit, Mich., is manufacturing 
underground conduits to carry any potential up to 20,0ce volts on bare copper 
conductors. An illustrated price list and catalogue just issued shows the dif- 
ferent styles and sizes of conduits made by this company. The bare 
copper conductors can be used in these conduits, thereby diminishing the 
size of the ducts usually necessary. The construction of the conduits is 
such that electrolysis is said to be impossible. The Niagara Falls Hydraulic 
Power & Manufacturing Company, utilizing the water at Niagara Falls, are 
using this system for their local distribution, and they are now carrying on 
dare conductors two lighting circuits, each of 2000 volts alternating current, 
and one power circuit of 500 volts, all in ome tube containing six ducts, and 
are well pleased with the system. The conduit is made of lap-welded wrought- 
iron pipe, containing any number of ducts desired, which, with junction boxes 
and turtles, make the tube continuous, and perfectly tight and impervious to 
gasor moisture. The system is also especially adaptable for underground 
railway feeders. 





CANADIAN NOTES. 


(From Our Own Correspondent.) 
MONTREAL, Can., April 9, 18c6. 
BRANTFORD, ONT.-—A company has been formed at Brantford to manu- 
facture the Callender automatic telephone. 


HAMILTON, ONT.—A new incandescent light company, of which Mr. Noble, 
Macnab Street, is manager, is getting into shape for business in Hamilton. 

ST. CATHARINES, ONT.—The committee of the St. Catharines City Coun- 
cil appointed to inquire into street lighting reports in favor of a municipal 
plant to cost $9125. 

MONTREAL, QUE.—A project is on foot in Montreal for substituting elec- 
tricity for steam at the waterworks pumping station, the electric power to be 
supplied by the Lachine Rapids Power Company. 

BRANTFORD, O.—The Brantford, Ont., Operating & Agency Company, 
Ltd,, has applied for leave to increase its capital to $100,cco to purchase the 
Brantford Electric & Power Company, and to change its name to the Brantford 
Electric & Operating Company, Ltd. 

TORONTO, ONT.—Under the new arrangement by which the Toronto 
Electric Company and the Incandescent Electric Light Company, of Toronto, 
are consolidated, it is proposed to make a considerable extension in city light- 
ingand power. The central portion of the city will be suppiied by the old 
incandescent plant, and by cutting off ‘‘suckers’’ which ramify in different 
directions, the quality of the light will be improved. Parts not reached by the 
old plant will be supplied from the Toronto Electric polesand wires. It is also 
the intention of the company to go more extensively into the supplying power, 
and in the future heat will also be furnished. The company’s plant, at the foot 
of Scott Street, will be extended. 


ENGLIsH NOTES, 
(From Our Own Correspondent.) 
LONDON, April 1, 1896. 
THE DOLBEAR PATENT FOR HOLLOW-CORE AIR-DIELECTRIC 
CABLES.—The letters-patent No. 1368, of 1882, granted to Prof. Amos 
Emerson Dolbear tor cables in which the conductor lies in a hollow insulating 


tube, expired on March a1, although the owners of the patent, the British 
Insulated Wire Company, made a strenuous effort before the Privy Council, on 
the preceding Wednesday, to procure its prolongation. The court held that 
sufficient attempt had not been made to push the patent, and that therefore the 
argument that the patentee and the proprietors had not been sufficiently 
remunerated, could not be taken into consideration. : 
REFORM IN ALTERNATE-CURRENT SUPPLY SYSTEMS.—At a meet 
ing of the Northern Society of Electrical Engineers at Manchester on Mondav 
last, a paper by E. W. Cowan and F. Still was read on “ The Regulation of 
Pressure and the Reduction of Light-Load Lossesin Alternate-Current Systems 
of Electric Supply.’’ Two very radical proposals were made by the authors in 
their paper. The first was that during the times of light load, alternate-current 
stations should be run at two thirds of their full speed, in order to reduce the 
mechanical losses in the moving machinery. The authorsclaim that they have 
obtained on an experimental run a reduction of some 16 or 17 per cent. in the 
indicated horse-power required when running on this system, and they further 
state that the meters are not seriously affected by the change in frequency, and 
that arc lamps work equally well, Alsothatthe additional transformer losses 
did not seriously outweigh the advantage as to motors, which would of course 
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be very muck affected. They did not consider the latter worthy of attention 
as there are not enough motors. It will be interesting to see how electrical 
engineers in this country, as well as abroad, receive this suggestion. The other 
Proposal, scarcely less radical in its nature, was that instead of using trans- 
former sub-stations or of placing transformers in houses, and proportioning 
the section of the distributing mains to suit the density of the load, the distrib- 
uting mains should be everywhere of the same section and the transformers 
of an equal size, the latter being placed under the pavements at distances apart 
which should depend upon the density of the load. Thus where the load is 
very dense, the transformers would be crowded together at very short dis- 
traces apart, while in a less loaded district mains of the same size would have 
fewer transformers in any given length. This, again, is a proposal which is 
likely to be very vigorously discussed by engineers, and which, so far as I 
know, has not yet received any serious experimental trial anywhere. 


COMPETITION IN ELECTRIC LIGHT SUPPLY.—As your readers are 
possibly aware, competition in the electric light supply business is encouraged 
in this country, and notwithstanding the expense to which those who wish to 
obtain electric light franchises are put in obtaining Parliamentary sanction to 
their schemes, it isexpressly laid down in the Electric Lighting Act of 1882 that 
no franchise granted must betaken as conferring exclusive rights. However, 
although there was an evident desire onthe part of the Board of Trade in 1889, 
when it settled the areas to be allotted to the various applicants for electric 
lighting powers within the metropolis, that the spirit of the act should be car- 
ried out, 9 out of the 14 electric light undertakings of London are the sole 
occupants of the areas alloted to them, and another company, which possesses 
the largest, but by no means the best district, has only up to the present had 
competition in a very small corner of its territory. Parliament, however, it is 
apparent, does not propose to go back upon the act of 1882. Quite recently a 
company owning a small but rich district in the neighborhood of Charing Cross, 
promoted a bill giving it power to invade a portion of the territory of an adja- 
centcompany. This company fought the matter tooth and nail, but tono pur- 
pose. Both acommittee of the House of Lords and a committee of the House 
of Commons listened patiently to the evidence of the opposition, and then 
without hesitation, notified their intention to confirm the bill. So much for 
legal competition. Electric lighting undertakings in this country, it would 
appear, are also liable to what may be termed “illegal competition.” 
Quite recently a company, which is about to commence operations 
in the south of London, and which has for some time past been at work laying 
mains and securing customers, complained to the local authority that parochial 
permission had been granted to a local tradesman, who hasa small electric 
lighting plant of his own, to run electric light cables under the roadway and 
into adjacent houses for the purpose of supplying them with current, and this 
notwithstanding that he possessed no Parliamentary powers. The local 
authority has treated this protest with disdain, and so far asI can make out, 
the electric lighting company hasno remedy. Years ago, when similar incidents 
were occurring in connection with the development of gas lighting in this 
country, Parliament actually condoned this peculiar form of illegality in that 
it granted statutory powers toa concern which had a/ready pulled up the 
streets of Sheffield and commenced business without the preliminary formality 
of asking the permission of the legislature. 


General Views. 
NEW INCORPORATIONS. 


THE DECATUR LIGHT, HEAT & POWER COMPANY has been organ- 
ized in Decatur, Ill., for the purpose of supplying light, heat and power by 
means of electricity or gas. The capital stock is $300,000 and the incorporators 
are John W. Yantis, Wallace E. Walker and C. W. Steward. 

THE AJAX SPECIALTY COMPANY, New Brunswick, N. J., has been 
incorporated by Chas. S. Van Nuis, Peter W. Fick and George A. Vrehmann, 
New Brunswick, N. J., for the purpose of manufacturing and selling electrical 
and mechanical specialties and supplies. The capital stock is $20,000. 

THE HOME TELEPHONE COMPANY, Trenton, N. J., has been incorpo- 
rated with a capital stock of $150,000. The company will build telephone lines 
throughout Mercer County. The incorporators are William H. Chamberlin, of 
Delanco ; Richard Douglas Kelly, of Jersey City, and Henry F. Atkinson, of 
Brooklyn. 

THE STAINES, PECK & TABER COMPANY has been incorporated in 
Brooklyn, N. Y., with a capital stock of $5000, The company will manufac- 
ture, buy and sell gas and electric fixtures. The incorporators are Charles T. 
Staines, Newark, N. J.; Lewis A. Peck, Brooklyn, N. Y., and Thomas T. Taber, 
Glen Cove. 

THE UNITED STATES ELECTRIC GALVANIZING COMPANY has 
been incorporated in West Virginia, with its principal office in New York City. 
The minimum capital stock is $500, and its maximum $500,000, Incorporators, 
Frank E. Young and Henry B. Haigh, Brooklyn, N. Y., and Robert Seaman, 
of New York City. 

THE TROPICAL ELECTRIC COMPANY has been organizedin Key West 
Fla., for the purpose of constructing, equipping, operating and maintaining 
an electric railway from Key West toa point on Biscayne Bay, a distance of 
about 150 miles. The capital stock is $50,000, and the incorporators are J. L. 
Watrous, J. M. Phipps and E. M. Martin. 

THE NEW YORK UNION TELEGRAPH COMPANY has been incorpo- 
rated in Albany with a capital stock of $3020. The directors are Newton M, 
Lawrence, Coryden E. Pearl, Fred Dickinson, Albert E. Russel, all of Bangor, 
N. Y.; and Robert McLaughlin, George A. Martin and Romanzo Joy, all of 
Brandon, N. Y. The object of the company is to build telegraph lines in 
Franklin and St. Lawrence Counties. 

THE POSTAL TELEGRAPH-CABLE COMPANY, of Texas, has been 
organized in San Antonio, Tex., by Gen. J. H. McLeary and R. W. Stayton, 
of Texas, and A. C. Russell, of Massachusetts. The capital stock is nominally 
$10,000, but will be increased to $2,000,000, It is the intention of the company to 
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build telegraph lines all over the States of Texas and Arkansas, connecting 
the principal cities and towns, and connect them with the main system of the 
Postal Telegraph-Cable Company. 


TELEGRAPH AND TELEPHONE. 





soon, 

GEORGETOWN, KY.—A telephone exchange is to be established in this 
place. 

MENTOR, O.—There is talk of organizing a local telephone company in this 
place. 

BETHANY, MO.—There is talk of building a telephone line between this 
place and Eagleville. 

RICHMOND, PA.—A telephone line will be erected shortly- between this 
place and East Bangor. 


FLUSHING, O.—A telephone company has been organized in this place with 
a capital stock of $3000. 

WEIMAR, TEX.—Mr. J. B. Holloway has been granted permission to build 
a telephone plant in this place. 

EAST LIVERPOOL, O.—A telephone line from this city to Salineville, O., 
is contemplated by the Bell Telephone Company. 

NEWARK, N. Y.—A franchise has been granted to Robert F. Randell to 
build a district telephone system throughout this town. 

RACINE, WIS.—The Northwestern Telephone Company has been granted a 
franchise to establish an exchange in this place, under strict conditions. 

ST. LOUIS, MO.—The Missouri Telephone Manufacturing Company of this 
city has applied for permission to increase its capital stock of $2000 to 
$500. 

ST. PETER, MINN.—The Le Seuer Telephone Company will build a line to 
Waterville. The company has been recently organized with a capital stock of 
$5000. 

HAMPTON, VA.—The application of the Southern Bell Telephone Company 
for permission to erect poles and run wires was referred tothe street com- 
mittee. 

GREENVILLE, S. C.—A franchise for the construction of a telephone ex- 
change in this place has been granted to D. E. House, W.S. Atkins, and R. 
J. House. 

HARRODSBURG, KY.~—The new telephone exchange in this place will soon 
be put into operation. The lines will probably be extended to High Bridge 
and Lawrenceburg. 

TELEPHONE CONTRACT.—The New York & New Jersey Telephone 
Company has been awarded the contract for the complete telephone outfit in 
the new City Hall in Jersey City. 

CLARION, PA.—The Clarion Telephone Company, which was recently 
organized, is now erecting lines between the different towns and villages in the 
county. ‘The central office is located in this place. 

KNOXVILLE, TENN.—A company is being organized for the purpose of 
building a telephone line between Bristol and this city. The local telephone 
companies of Upper East Tennessee are interested. 

INDIANAPOLIS, IND.—The telephone lines of the Southwestern Telegraph 
& Telephone Company will soon be placed in underground conduits. Work on 
the construction of the conduits is now in progress. 

RBASCOBELL, WIS.—L. H. Holford, of the Grant County Telephone Com- 
pany, isinthecity. His object is to place an exchange system here to connect 
with Lancaster, Bloomington and other points of the county. 

CYNTHIANA, KY.—A local company has been organized in this place 
under the name of the Cynthiana Telephone Company. Lines will be erected 
from this city to various neighboring villages. Ex-Mayor R. V. Bishop is 
president and general manager of the company. 

MERCER, PA.—A charter was issued to the Mercer Telephone & Tele- 
graph Company to maintain a system of telegraph and telephone lines in the 
counties of Lawrence, Butler, Venango and Crawford. Capital $20,000; 
directors, George W. Wright, B. Magoffin, L. R. Heath, of Mercer, and others. 

NEW BALTIMORE, PA.—The Somerset, Bedford & New Baltimore Tele- 
phone Company, at a recent meeting at New Baltimore, decided on aroute for 
their line, which will be surveyed as soon as the weather will permit. The 
line will be run from New Baltimore to Shanksville, and thence to Somerset by 
the shortest line. 

THE AMERICAN ELECTRIC TELEPHONE COMPANY, of Kokomo, 
Ind., was the successful bidder for 1800 telephones for the Citizens’ Telephone 
Company, of Grand Rapids, Mich. The instruments selected are of the long- 
distance type and will embody every modern improvement. The contract is 
said to be the largest ever placed in America by an independent exchange. 
The American Company will also supply the switchboard equipment. 

A COMMITTEE of the directors of the Erie Telegraph & Telephone Com- 
pany have just madea thorough inspection of the telephone property in Min- 
nesota, Arkansas and Texas. They will recommend a further extension of the 
long-distance service by the construction of 3000 miles of wire in Minnesota 
and the eastern section of North and South Dakota. When completed Chi- 
cago will be connected with Sioux Falls, Sioux City, Minneapolis, St. Paul, 
Fargo, and as far north as Grand Forks, North Dakota. Branches will 
be constructed to all the intermediate cities and towns between the places 
mentioned. In Arkansas a line will be built from Russellville to Fort Smith, 
Pine Bluff to Helena and Memphis, also from Malvern to Texarkana. In Texas 
a line will be constructed from Texarkana to Clarksville, this completing the 
through system from Memphis to Galveston. A direct line will be built from 
San Antonio v/a Houston to New Orleans, making in all 4000 miles in the 
southwestern territory of the company, or a total of 7ooo miles. This when 
completed will give the company full 29,000 miles of long-distance wire. 
























































































ELEcTrRIc LIGHT AND POWER. 


CHARDON, O.—Authority has been granted to issue $8000 in bonds for the 
construction of an electric plant. 


WAUKON, IA.—A franchise has been granted to Mr. Speed for the erection 
of an electric light plant in this place. 

LE SUEUR, WIS.—A contract for putting in an electric light plant and 
water works system in this place has been awarded to O. H. Olsen & Co., of 
Stillwater, Minn. 

THE ALLEGHENY COUNTY LIGHT COMPANY, Pittsburg, Pa., has 
decided to increase its capital stock from $1,000,000 to $1,500,000. This company 
recently obtained control of the East End Company. The Twelfth Street sta- 
tion will be rebuilt and modern machinery introduced. 


THE TEXASGAS & ELECTRIC LIGHT ASSOCIATION will hold its second 
annual meeting in Dallas, Tex., on May 12 and 13 next. Among the papers 
to be read is one by L. T. Fuller, of Calvert, Tex., on “‘ Electric Light Companies 
and Their Consumers,’’ and Thos. D. Miller, of Dallas, will read one on ‘‘ Fixed 
and Variable Expenses in Manufacturing Plants.’’ Other papers are promised. 
Thos. D. Miller, H. L. Monroe and J. C. Lord constitute the committee on 
arrangements. Mr. Homer W. Starr, Gonzales, Tex., isthe secretary of the 
association, 


ELECTRIC YACHT.—Charles J. Mosher, the boat builder, of Nyack-on-the- 
Hudson, is building an electric auxiliary yacht for John Jacob Astor. The 
boat is 72 feet long, 12 feet wide, with a draught of 4 feet. She will be fitted 
with twin screws, which will be driven by electric motors. The two motors 
will be of about 50 horse-power, and will derive their power from 480 cells of 
storage battery. Both the motors and cells will be placed underneath the cabin 
floor, so that no useful space will be occupied by any part of the motive plant. 
With this equipment it is calculated that the yacht will be capable of develop- 
ing a speed of 16 miles an hour. In its other furnishings and finish the boat 
will be a model. 


THE ELEcTRIC RAILWAY. 


PORT RICHMOND, S. I., N. Y.—The Staten Island Electric Railway Com- 
pany will build a line to Mariner’s Harbor. Work will begin at once 

JACKSONVILLE, FLA.—A scheme is on foot to build an electric road torun 
between Jacksonville and Palatka, and from there to Sanford and Orlando. 

CLINTON, MASS.—The Selectmen of Lancaster have granted a franchise to 
the Clinton Street Railway Company to lay tracks in the streets of Lancaster. 

HOBOKEN, N. J.—A franchise has been granted te the Jersey City, Hobo- 
ken & Rutherford Railway Company to run atrolley line through First Street 
to the river. 

EAST MARION, L. I., N. Y.—The proposed trolley road between Greenport, 
East Marion and Orientis again being talked of. The road will be eight 
miles long and will cost about $150,000. 

WILMINGTON, DEL.—Philadelphia capitalists are negotiating for the 
purchase of the charter of the Wilmington & Chester Electric Railway Com- 
pany, with a view to constructing the road. 

FALLS CITY, NEB.—In the near future Falls City will have an electric rail- 
way. The plan istorunthe line to the park, both depots and around town. 
It will also furnish power for other purposes. 


WANT INCREASE OF WAGES.—The conductors and motormen of the 
Milwaukee Street Railway & Electric Light Company will, on May 1, demand 
an increase in their wages from 19 to 21 cents per hour. 

NEWTON, MASS.—The Newton Street Railway, running from Waltham to 
Newton, is preparing for the extension of its tracks to Bemis from Waltham 
and for other improvements, to get ready for its summer traffic. 

NEW BRUNSWICK, N. J.—The plan of introducing electricity as a motive 
power on the branch road of the Pennsylvania Railway Company, from New 
Brunswick to East Millstone, a distance of eight miles, is being discussed. 

CINCINNATI, O.—The Madisonville & Cincinnati Street Railway Company 
will apply to the County Commissioners for permission to construct a double 
track street railway over Columbian Avenue, from Madisonville to Cincinnati. 

OREGON, MO.—The Oregon & Forest City electric road will contract for 
the entire equipment and power house. The road will be 33 miles long, and 
laid with 60-pound steel rails. Four motor cars will be used. J. E. Cummings 
is secretary. 

BUFFALO, N. Y.—The employees of the Buffalo street railways were on 
April 8 ordered to strike, but a large majority of the men refused to obey the 
command. What was intended to be a general strike therefore turned out to 
be but a fizzle. 

BROOKLYN, N. Y.—At midnight, April 4, the lines controlled by the Atlan- 
tic Avenue Railway Company of Brooklyn passed into the hands of the new 
Nassau Railway Company, undera lease which was recently ratified. The 
Atlantic Avenue Company operated 42 miles of road, and under the new com- 
bination go miles of road will be controlled. 





PERSONAL. 


FROM CHICAGO TO BRIDGEPORT.—Mr E. M. Scribner, who for the 
past year or more has been connected with the Western Electric Company, 
Chicago, in the capacity of manager of the supply department, has resigned 
his position to accept a similar one withthe Bryant Electric Company, Bridge- 
port, Conn. On the eve of his departure for his new home he was elegantly 
entertained by a dinner atthe Great Northern Hotel, on April 2, by a large 
party of his friends. Many persons prominent in the electrical trade were 
present, and an enjoyable time was had. 

MR. W. BOARDMAN TOBEY, a well-known electrical engineer, died 
recently in Guayaquil, Equador, He left Pittsfietd, Mass., a few weeks ago for 
Guayaquil to take charge of an electric plant in that place. Mr. Tobey was 
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born in Great Barrington, Mass., and was about 27 years of age. He was 
graduated from Cornell University, and afterward became connected with the 
Stanley Electric Manufacturing Company, of Pittsfield, Mass. He left this 
company last Fall to accept a position with the Guayaquil Company. He was 
married in March, 1895. Mr. Tobey installed the Stanley two-phase apparatus 
which was exhibited at the World’s Fair. 


0 0 3nd ial YC 
rade and Industrial Ulotes. 

PARKER BROS., of Meriden, Conn., have leased the right for all New 
England States to manufacture the Reagan water circulating grate. 

SIEMENS & HALSKE, of Berlin, Germany, have issued a well-illustrated 
catalogue of their electric mining machinery, direct-current and three-phase 
apparatus, and electric mining locomotives. 

THE DUBUQUE TURBINE & ROLLER MILL COMPANY, Dubuque, 
Ia., has issued a catalogue of McCormick & Flinniken turbines. It gives con- 


siderable information of a special and general character concerning turbine 
wheels. 








CEILING FAN.—Tuerk’s electric ceiling fans are being pushed into popular 
favor by the Tuerk Water Meter Company, Fulton, N. Y. A neat little 
pamphlet just issued by the company sets forth the advantages of theiralter- 
nating-current and direct-current ceiling fan. They are neat devices. 

THE BAXTER ELECTRIC MOTOR WORKS, Chase and Chester Streets, 
Battimore, Md., have been purchased by Benjamin F. Deford for $25,000. Mr 
Deford represented the bondholders’ committee in the purchase. The bond- 
holders will hold a meeting to decide what disposition shall be made of the 
property. 

THE LABOR-SAVING APPARATUS made by the Jeffrey Manufacturing 
Company, Columbus, O., are artistically illustrated and briefly described in a 
neat catalogue just issued by the company. The Jeffrey Company manufac- 
tures power transmission machinery, conveyors, carriers, steel cable con- 
veyors, factory and mine supplies and mining machinery. 

STEAM.—The Babcock & Wilcox Company, New York, have issued the 
29th edition of their work on “Steam; Its Generation and Use,”’ which includes 
a catalogue of the manufactures of the Babcock & Wilcox Company. The 
book gives much valuable information regarding the production and 


use of steam, and a long: list of the names of users of Babcock & Wilcox 
boilers. 


METALLIC FACTS are given by the Pope’s Island Manufacturing Corpora- 
tion, New Bedford, Mass.,in a small pamphlet just issued. This company 
manufactures non-corrosive metals and brass, and makes special anti-friction 
metals. Their spermoline bearing metals are especially adapted for high- 
speed and heavy work, being hard and tough, and having unsurpassed lubri- 
cating qualities. 

THE ERIE CITY IRON WORKS, manufacturerers of engines and boilers, 
Erie, Pa., have recently booked the following orders: Six 120-hp boilers for 
Philadelphia, and three 200-hp engines and 6o000-hp large tubular stationary- 
boilers for different places in the United States. They are also just 
finishing a 1500-hp Caldwell tubular boiler for Steinway & Co., piano manu- 
facturers, Long Island City, N. Y. This company also claims to have a nice 
foreign trade, especially in South Africa. 

A USEFUL SOUVENIR.—The Orient Electric Company, 486 West Federal 
Street, Youngstown, O., has gotten up an effective advertisement of its lamps 
in the shape of a steel desk knife. The demand for ‘‘ New Orient ’’ lamps con- 
tinues unabated. The lamps are reported to be giving universal satisfaction. 
The Orient Company is also producing a line of fuse attachment plugs, 
plain porcelain attachment plugs, enameled wood attachment plugs and 
miniature lamp sockets, all of the company’s own design. 

JENKINS’ ’96 PACKING.—Jenkins Bros., 71 John Street, New York, think 
they now havea packing that fulfills all requirements. Their efforts in this 
direction are embodied in their new ‘‘ Jenkins’ ’96’”’ packing. Prominent engi- 
neers and steam fitters who have given the new goods a trial speak highly of 
them, and say that not a fault can be found. The improvement consists in 
manufacturing a packing suitable for all pressures of steam, that will not rot, 
burn, blow or squeeze out under any conditions, and will last as long as the 
metal will hold it. 


THE OPERATION OF SHOE FACTORIES by electricity seems to be mak- 
ing steady headway. A few weeks ago we noted the equipment of fthe large 
Drew-Selby plant in Ohio, with electric motors throughout, by the General 
Electric Company. The same company is about to undertake the electrical 
equipment of the Norway Shoe Shop Company, of Norway, Me. Seven non- 
synchronous polyphase motors, aggregating 100 horse-power, will be put in. 
The current will be taken from the 250-kw three-phase generator, recently set 
up in its station by the Norway Electric Light Company. 

PARTRIDGE CARBON COMPANY, of Sandusky, O., manufacturers of 
motor and generator carbon brushes, is one of the pioneers in this special line, 
and claims to be manufacturing one of the best, if notthe very best, motor and 
generator carbon-brushes in the market, while this statement is substantiated 
by letters from some of the most important railway companies and manufac- 
turers inthe country. In one of these letters the extraordinary statement is 
made that a pair of these brushes have been cortinuously used on a car-motor 
which has run some 50,000 miles, and that they were apparently good for 
another 50,000. 


THE ASHTON VALVE COMPANY, Boston, Mass., in its 1896 cata- 
logue gives very complete descriptions of its various manufactures. These 
include Ashton lock-up pop safety valves for locomotive, stationary, marine 
and portable boilers; Ashton water relief valves, hydraulic relief valves, 
cylinder relief and shifting valves and Ashton pressure and vacuum gauges. 
In addition to these the company manufactures a complete line of 
subsidiary apparatus for steam engines and boilers. The catalogue is very 
fully illustrated and contains much information of value for engineers, A 
very complete index is given at the back. 








ApriL 18, 1896. 





THE FOSTER ENGINEERING COMPANY, of Newark, N. J., have just 
received orders for reducing valves for the new Manhattan Hotel, at Forty- 
second Street and Madison Avenue, New York; 23 valves for Vienna, Austria 
and a full line of their pressure regulators and pump governors for England; 
24 valves for the United States gunboats “8” and “‘o,”’ from the Newport News 
Shipbuilding and Dry Dock Company;6 valves from the Globe Iron Works Com- 
pany, Cleveland, O.,for the United States Revenue cutter service; two 5-inch 
automatic safety stop valves for the United States battleship 7¢.xvas; one 5-inch 
valve for steering engine of the United States cruiser New York; an 8-inch 
and a 12-inch valve for textile mills. Their present business taxes the facil- 
ities of their factory, which they have recently enlarged by the addition of an 
assembling and testing room and pattern shop. 


THOSE WHO are contemplating the installation of steam and electrical 
apparatus, should send for a copy of the handsome catalogue issued by the 
J. H. McEwen Manufacturing Company, Church and Vey Streets, New York 
City. This company reports having recently closed several contracts for appara- 
tus, among which are the following : Two railway generators, 150-kw capacity, 
d. c. to tandem compound engines for the Hingham, Mass., Electric Railway; 
two 200-kw generators, d.c. to tandem compound engine for the Frankford & 
Tacony Street Railway, Tacony, Pa.; one 30-kw generator d c. to simple 
engine, Kunkle Bros., Pittsburg, Pa.; one 25-kw generator, d.c. to 8 x 10 
engine, Lea & Carroll, Pittsburg, Pa.; one 25-kw belted generator, H. W. Johns 
Company, New York ; one 100-kw belted generator, Link-Belt Machinery Com- 
pany, Chicago, Ill.; one 80-kw belted generator, Westinghouse Light, Heat & 
Power Company, York, Pa.; one 50-kw generator, d.c. to 12 x 12 engine, Ger- 
man-American Brewing Company, Buffalo, N. Y.; one 75-kw generator, d. c. 
tosimple engine, Monongahela House, Pittsburg, Pa.; one 200-kw belted gener- 
ator, Armour Company, Chicago, Ill.; one 60-kw generator for V. Henry 
Rothschild & Co., Trenton, N. J.; one 120-kw belted generator for the Jeffrey 
Manufacturing Company, Columbus, O. 
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THE CAHALL BOILER.—A comparative test was made recently at the 
Carrie Furnace Company, Keating Station, Pa., between a 250-hp Cahall water- 
tube boiler and another of well-known make and of similar size, to determine 
the relative performances of the two types, the test on each boiler being 
simultaneous and under the same conditions as nearly as possible. The fuel 
used was blast-furnace gas, no coal whatever being used. The results of the 
test show that the Cahall boiler actually evaporated 8844.4 pounds of water per 
hour, while the other evaporated 9632, being an evaporation per square foot of 
heating surface of 3.54 and 3.35 pounds, respectively. The efficiency or 
percentage of the total calorific power utilized was 76.89 for the Cahall and 
54-45 for the other boiler. In brief,the Cahall boiler evaporated 5% per cent. 
more water per square foot of heating surface per hour than the other boiler, 
and used 29 per cent. less fuel to the pound of water evaporated, while the 
competing boiler wasted 10 per cent. more heatin the escaping gases and fur- 
nished nearly 35 per cent. wetter steam. These tests were made by entirely 
disinterested parties, under the supervision of the owners of the Carrie plant 
without any representative from either boiler being present during or within 
five days previousto thetest. Messrs. H. E. Collins & Co., Bank of Com- 
merce Building, Pittsburg, Pa., arethe proprietors of the Cahall boiler. They 
have prepared an elaborate report on these tests and published the same in 
pamphlet form, the pamphlet containing several illustrations and graphic 
charts. 








Business TWotices. 


AN INVENTOR can have a practical, patented, electrical novelty placed on 
the market by communicating with Box 676, Syracuse, N. Y. 

BATTERY CUT-OUT CHEAP.—Sensitive, reliable, never requires atten- 
tion. Gas lighting much improved by its use. Electric Supply Company, of 15 
South Warren Street, Syracuse, N. Y. 

















— Sllustrated Record of Electrical Patents. 


UNITED STATES PATENTS ISSUED APRIL 7, 1806. 
[In charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 


11,529, (re-issue). MULTIPLE SWITCHBOARD FOR TELEPHONE EX- 
CHANGES; M. G. Kellogg, Chicago, Ill. App. filed July 22, 1890. Ina tele- 
phone exchange system, a metallic circuit subscriber’s line normally discon- 
nected from the ground at the subscriber’s station, in combination with a 
calling generator in the circuit of said line at the subscriber’s station and 
a switch co-operating with the normally open ground to close the same 
while the generator is being operated. 

557.534 PRESSURE-ALARM FOR GAS PIPES; F. S. Baker, Chicago, I11. 
App. filed Jan. 17, 1895. The combination with a furnace or gas burning 
device and its gas supply pipe, of an electric circuit, an alarm device 
included in the circuit, an annunciator drop included in the circuit, a bent 
tube containing mercury or other electrical conducting liquid, communi- 
cating at one end with the gas supply pipe, and the free end of said bent tube 
having a small aperture to steady the movement of the mercury under 
fluctuations of pressure in the gas supply pipe, and electric terminals or con- 
tact pieces connected with the said circuit between which the circuit is 
closed by the mercury in said bent tube when acted upon by a change of 
pressure in the gas supply pipe. (See Illustration.) 

557.588. TELEPHONY; W. C. and J. M. Lockwood, Brooklyn, N. Y. App. 
filed Oct. 29, 1894. The combination in a telephone transmitter, of a 
multiplicity of variable resistances, each consists of two flat flexible plates, 
as diaphragms, with two flat electrodes confined between the said plates in 
a suitable shell, and a filling of loose conductive material packed in a shell 
around the electrodes. 


557,600. INSULATOR; C. A. Peterson, Stratton, Neb. App. filed Nov. 11, 
1891. The combination with a non-conducting insulator having a screw- 


threaded perforation therein, and a metal rod pointed at one end, a spiral coil 
of wire secured tothe opposite end of said rod, and retaining in engage- 
ment with the screw-threaded insulator. 


557,606. ELECTRIC ARC LAMP; T. Reyman, New York, N. Y. App filed 
July 9, 1895. In an arc-light,the combination with a casing having the 
usual series and shunt magnets, of a vertical tube secured within said 
casing and screwed thereto, a tubular extension upon the top of said casing 
and connected with an opening in the casing within said tubular extension, 
said tube being provided with a cap or covering in which is formed an 
opening, said cap or covering having a hinge-lid to close said opening, the 
piston within said tube carrying a rack-bar, upon the lower end of which is 
secured the upper carbon, and the frame pivoted at one end toa vertical 
standard at one side of said casing, a transverse shaft connected with said 
frame upon whichis mounted a pinion gearing with said rack-bar, a hori- 
zontal bar having pivotal connections with the top of said casing and pro- 
vided at each end with a depending armature extending into said magnets, 
pivotal connections with the free end of said frame, whereby said piston 
regulates the downward movement of said rack-bar. 

557,048. ELECTRIC ARC LAMP; H. E. Bradley, Pawtucket, R. I. 
Feb. 6, 1896. In an arc lamp, a rack carbon-rod engaging a train of gearing 
terminating ina star wheel, in combination with a pendulum and stop, 
said pendulum engaging said star wheel and preventing or regulating thé 
revolution thereof, and being adjustable in a vertical plane parallel with 
the carriage. 

557,650. ELECTRIC INDICATOR FOR HOT JOURNAL BOXES; W. B. 

Chockley, Denver, Col. App. filed March 15, 1895. ‘The combination with 

a glass tube arranged and adapted to hold a heat-expanding conductive 

fluid, preferably mercury, acap sealed to the top of said tube, a contact 


App. filed 
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terminal adjustable longitudinally in said cap, central perforation in th® 
end of said contact terminal, a slot through the terminal piece into the 
said perforation, and a binding screw threaded in the cap to extend 
through the said slot into the perforation. 

557,057) ELECTRIC RAILWAY; W. R. Elliott, Chicago, Ill. App. filed June 
27,1895. Arailway system comprising an underground conductor, a mov" 
able contact device associated with said conductor, a car having a magnet 
thereon, the ends of which are ‘bent downwardly, so as to be ina lower 
plane than the main body of the magnet, and so situated that its down- 
wardly-bent ends pass said movable contact device at a distance suf- 
ficiently short to allow it to be attracted. 

557,687. COMMUTATOR BRUSH HOLDER; R. Hirsch, Milwaukee, Wis. 
App. filed July 1, 1895. A brush holder comprising a suitable support hav- 
ing a plane surface inline with the desired position of the brush, a spring- 
controlled arm or plate pivoted at one end to said support, and a second 
spring-controlled arm pivotally connected at one end with the free end of 
the first mentioned arm or plate, and adapted to bear at its free end against 
the rear end of the brush so as to press the latter into electrical contact 
with the surface of said support, and to press its forward end into electrical 
contact with an adjacent commutator, 

557,690. WIRE CONNECTOR ; C. H. McIntire, Newark, N. J. 
15, 1896. Aconnector for electric wires, consisting of a metal strip bent 
into the shape of an oval tube, and having its edges soldered or welded 
together, and bent inwardly to form a depression, dividing said tube into 
two connecting channels adapted to bear on and surround the greater part 
of the surface of the inserted wires without interfering with the bearing- 
surface between the said wires within the connector, said tube being 
adapted to be twisted together with said wires. 

TESTING APPARATUS FOR MULTIPLE SWITCHBOARDS; C. 
E. Scribner, Chicago, Il]. App. filed June 19, 1888. A metallic-circuit tele- 
phone-line including a series of spring-jack switches distributed on differ- 
ent boards, and an individual annunciator, in combination with a con- 
verter with its secondary included in the circuit between the switch on the 
last board and the individual annunciator, a pulsatory or undulatory cur- 
rent generator being included in the primary circuit of said converter, 
whereby pulsatory or undulatory current is induced upon the line when 
the line is not in use. 

557,714. ELECTRIC MOTOR; I. E. Storey, Hornellsville, N. Y. 
Jan. 28, 1893. In an electric motor the combination with an enclosing shell 
with an opening, of a disc or plate of insulating material fitting into the 
opening and supporting a brush-holder and a removable cap adapted to 

(See Illustration.) 
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cover the opening. 

557,741% TELEPHONE TRANSMITTER; W. L_ Wilhelm, Buffalo, N. Y. 
App. filed Nov. 21, 1895. The combination with the mouth-piece provided 
with two branch tubes, of two supporting-discs secured to said tubes and 
separated from each other so as to form an open-sided space between the 
discs, and a transmitting device arranged on said space. 

557,749. AUTOMATIC ELECTRIC RAILWAY SIGNAL; W. W. Alexander, 
Kansas City, Mo. App. filed Dec. 10, 188. The combination of a 
power-train of wheels operating simultaneously a semaphore, a message- 
transmitting device, a set of trigger levers, an electromagnet controlling 
said levers, and an escapement device for retarding the power-train. 

557.7777 ELECTRIC SWITCH; A. K, Dresher, Worcester, Pa. App. filed 
April 24, 1895. In an electric switch, the combination of a contact-carrying 
disc provided with long and short studs, the spindle carrying the disc, a 
spring attached to the spindle and to the disc, the base in which the spin- 

dle is journaled, spring arms attached te the base and adapted to engage 
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the Jong and short studs of the disc, and wedge cams carried by the spindle 
and adapted to engage the spring arms. 


557:7797 GALVANIC BATTERY JAR; C. C. Dusenbury, New York, N. Y., 
App. filed Dec. 23, 1895. The combination in a galvanic battery, with the 
electrodes and the jar having an annular groove at its upper edge, ofa 
ring having an outer flange to set into the groove of the jar, and an annu- 
lar groove at its inner edge, and connections between said ring and one 
electrode for supporting the same, acentral disc having a flange to set into 
the annular groove of said ring, and aconnection between said disc and the 
other electrode for supporting the same. 


557,784. CLOSED CONDUIT AND APPLIANCE FOR ELECTRIC RAIL- 
WAYS; W. R. Edelen, Washington, D. C. App filed Nov. 16, 1895. A 
closed conduit for electric and other railways having a series of covers 
each normally locked ina closed position, and adapted to be released or 
unlocked by the movement of a preceding cover, (See Illustration). 


557,819 WINDING DEVICE FOR ELECTRIC CABLES IN ELEVATORS ; 
D E. Houser, Fort Wayne,Ind. A cable-winding device for elevators, 
comprising a winding-drum for the cable, having a fixed shaft revolubly 
mounted in proper bearings on a supporting-casting, and provided with a 
series of contact rings,a pinion rigid upon one extremity of the shaft, a 
gear wheel mounted in the said casing and meshing with the said pinion, a 
driving spring arranged to actuate the said wheel, and a series of brushes 
fixed upon an insulated base and adapted for a frictional contact with the 
said rings. 

57,827, TROLLEY MECHANISM; J. M. Kennedy, Hollidaysburg, Pa. 
App. filed Nov. 23, 1895. In a trolley mechanism, the combination with 
a turn-plate having a tubular stem projected into the car, a compressible 
spring secured to the turn-plate, the trolley arm pivotally secured to said 
plate, a link connection connected to the spring and the trolley arm, and a 
pull device connected to the upper part of the spring projected through the 
tubular stem into the car. 
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5 7,850, CONDUIT FOR ELECTRICAL CONDUCTORS; J. M. Kinney, Bos- 
ton, Mass. App. filed Aug. 6, 1895. A conduit for electrical conductors, 
formed of a series of layers of paper first saturated with alum, and coated 
with a mixture of bichromate of potash. 

557,848. ELECTRIC SWITCH; P. E. Marchand, Ottawa, Canada. App. filed 
Nov. 2, 1895. In an electric switch, the combination of the following ele- 
ments: One or more stationary contacts; an oscillating contact ; a stem or 
handle having a rotary and endwise movement ; means for detachably con- 
necting the stem or handle to the oscillating contact ; a spring for 
moving the oscillating contact in a direction reverse to that imparted 
by the handle or stem; and a spring or springs for normally hold- 
ing the oscillating contact in its adjusted position. 

557.854. AUTOMATIC BATTERY REVERSER; P. 
App. filed Feb. 17, 1896. In automatic battery reversers, the combina- 
tion with a balanced armature having conducting ends, of electro- 
magnets arranged beneath said ends, independent circuits for said mag- 
nets, and atube of insulating material, such as glass, mounted on the arma- 
ture and containing a globule of mercury. 

557,860. HANGER FOR TROLLEY WIRES; W. A. McCallum, Avondale, 
O. App. filed June 24, 1895. In an electric wire hanger, the combina- 
nation of a cap having interior projections, and a sleeve carrying an insu- 
lated suspensory-bolt and having projections for enabling the entering 
devices, when the sleeve is rotated, tointerlock with the cap and the 
locking-pin. 

557,809. ARMATURE CORE; G. F. Packard, Fort Wayne, Ind. App. filed 

Dec. 26, 1895. A sheet-iron lamina or punching for an armature core, con- 

sisting of a segment of the core, having upon its outer side apertured 
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= ears for the fastening-bolts, the said ears having their annular portions 
slitted for the purpose specified and united to the body of the punching by 
a contracted neck to isolate the said bolts from the magnetic flux of the 
core. 

oe 
Za 
DLE 
SBS SSS j Y 
| ok itp Z 
Wesr0tts V7 Y WW Yj 
== a cdc 
2S {= jus YYYy{(y YZ tty 7 
Yj ae! Ns | Y Yy o 
y / Y YZ 
TA i YY Uy 
el meee 
<Yyyioe 
oY “yy 
Wwe 
No. 557,714. —ELectric Moror. 

557,881. INSULATOR; H. W. Rappleye, Philadelphia, Pa. App. filed Feb. 24, 
1896. In combination, an insulator having grooves, in one of which the 
wire to be clamped is adapted to rest, a clamp adapted to clamp said wire 
in position, a lever adapted to act on said clamp and a supporting device 
for the clamp and lever to which said lever is pivotally attached, 
said supporting device resting in the other groove, and being of such size 
that it is movable around said insulator. 

557,808. LOOKOUT SYSTEM FOR TELEPHONE LINES; C. E. Scribner, 
Chicago, Ill. App. filed July 22, 1895. The combination with a telephone 
line of a telephone at a substation thereof, a relay having switch contacts 
adapted to complete a connection of the telephone to permit the use there- 
of, a device adapted to prevent the completion of the circuit through the 
telephone, and a magnet controlling the said device, and means for excit- 
ing the relay-magnet alone, or said last-mentioned magnet and the relay- 
magnet successively, whereby the use of the telephone may be permitted 
or prevented. 

557,920. STORAGE BATTERY; A. F. Vetter, New York. N. Y. App. filed 
Aug. 30, 1895. A battery plate formed of a section of lead pipe or tube 
closed at one end and cut away at theother end to form a conductor, pro- 
vided with a filling of active material closed together at the top and flattened, 
and furnished with perforations. 

557,9577 ,ROTARY FIELD MOTOR; C. S. Bradley, Avon, N. Y. App. filed 
Sept. 30, 1895. The method of regulating an alternating-current motor con- 
sisting in increasing the capacity inductance product of its secondary cir- 
cuit or circuits as the speed increases, and vice versa. 

557,960. ELECTRIC PROPULSION OF CARS; A. H. Brintnell, Toronto, 
Can. App. filed May 1, 1845. A system for electric propulsion of cars com- 
prising a motor, the armature of which consists of a series of pairs of 
drums connected with the axles of the car, the field magnets of which are 
located in the road-bed and substantially flush therewith, and are designed 
to exert a magnetic pull on the drum armatures through the current and 
successively switched into them, sothat such drum armatures will havea 
rolling contact with the magnets. 

577,989. PRESSURE GAGE; T.M. Gordon, Cambridge, Mass. App. filed 


June 7, 1895. In a pressure gage, a pointer insulated from the body of the 
gage, an electric terminal in continuous electrical contact with said 
pointer, a plurality of holes spaced apart throughout the length of the dial 
scale, and an adjustable terminal for insertion into, and removal from, any 
of said holes in the path of said pointer. 
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558,016. ELECTRIC RAIL BOND; B. Ford and W. Jens, Johnstown, Pa. App. 
filed July 22, 1895. A rail bond having integrally attached thereto a flexible 
extension having at its free end a head for attachment to an adjacent rail. 


